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New laurels for United Air Lines! Again they 
set the pace in commercial air transporta- 
tion with their giant Douglas Mainliners . . . 
each ship powered by two TWIN WASPS. 
Over 1200 Pratt & Whitney twin row engines 
have already demonstrated their depend- 
ability in military and naval operation. Now 
they are bringing smoother performance 
and faster schedules to air travelers on 
America’s famous Mainline. 
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The Jacobs Aircraft Engine Co. ex- 
tends its wishes for a prosperous 
1937 to its 500-odd private and 
commercial users throughout the 
world — and pledges that it will 



maintain the high standard of 
quality of its products and its 
liberal service policy that have 
inured so greatly to the benefit 
of its users. 


JACOBS AIRCRAFT ENGINE COMPANY 

POTTSTOWN • PENNSYLVANIA 



Men iis) aviation 
have a “Rate of Climb ' too 



i - 


Four times a year BOEING SCHOOL graduates about 50 young men, 
who have a definite advantage in the climb to success 


HE ACID PROOF of any school is the transport pilots to radio and instrument tech- 
nicians. from metals experts and aeronauti- 
cal engineers to field managers and operations 
officials. With 28 major airline, aircraft and 
engine companies — from China to England! 

There are solid reasons why Boeing School 
training gives you an "edge" in the fight for 

this school has the benefit of more than 
100 million miles of air transport 


is graduates. 

So it is important to you to know this: e 
though Boeing School has never promised 
place graduates, 85% of the total numb 
graduated during the last three years arc c 


“AIRLINE PILOT and OPERATIONS" 
...most famed of BOEING SCHOOL'S 
15 “career” courses 

The course for young men who wish to qualify as airline 
pilots — and rise to executive positions where flying abili- 
ty and comprehensive technical training in all phases 
of aeronautics arc primary requirements. Studies include 
48 technical subjects: 250 hours dual and solo flying, 

flight in 1350 h.p. transport. Most complete training 
available. Duration: 18 months. ONE OF SEVEN 
BOEING SCHOOL PILOT COURSES. 


SEVEN GROUND COURSES . . 




Pacific Coast terminus you are surrounded 

The school equipment includes 10 training 
planes; 15 factory-type shops and labora- 
tories. Teaching staff numbers 30 experts in 
transport, flight, manufacturing and commer- 
cial problems. (An average of one instructor 
to every seven students'. You get more hours 
benefits ,n ^' v ‘^ ua ^ training.) 

Next regular enrollment 
March 29 


1937 BOEING SCHOOL BULLETIN fully describes school 
and courses, tuition costs and convenient payment plans. Con- 
tains valuable guide to opportunities, qualifications, duties. 

This coupon will bring you complete facts about Boeing 
s. Mail it today. 
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Added Margin 
of Safety . . . 


A with safety in aircraft construc- 
tion — no substitute for pre-dctcr- 
mined reliability. For all the skill 
of designer and builder may go for 
nothing if their materials fail them. 
Rigidity, fine balance, that added 
margin of safety, depend absolutely 
on the sturdiness of the tubular 
frame. 

Shelby Seamless Aircraft Tubing 
js the natural solution to this vitally 
important problem of framework 
construction. The light weight, high 
tensile strength, uniformity and dur- 
ability of this superior steel tubing 
offer both designer and builder a 
service-tested material that com- 


AIRCRAFT TUBING 


bines maximum safety with lightness 
and superior strength. Its production 
is constantly safeguarded to main- 
tain reliability. Every foot of Shelby 
Seamless must pass through an in- 
tensive system of testing and inspec- 
tion. Both physical and chemical 
properties arc made to conform to 
the United States Army and Navy 
specifications. 

Made by America’s largest and 
most experienced manufacturer of 
mechanical tubing, Shelby Seamless 


is available in chrome-molybdenum, 
mild carbon and stainless steels, both 

Quick delivery from stock is assured 
by distributors located at convenient 
points throughout the country. And 
these stocks are carried in specific 
lots so that actual test reports which 
accompany shipments can be fur- 
nished foreach lot at timeof delivery. 

•Round Tubing is also available in SnEtar 
“BF" Aircraft Tubing, which has an im- 
proved bright outside finish. 


NATIONAL TUBE COMPANY 


ITTSBURGH, PA. 


UNITED STATES STEEL 



Cpica t Si£vcSc c~££cct 
JYOW EVEN GREATER 
wilh 21 Passenger Douglas Airliners 
(JLvexjJlt WRIGHT CYCLONES 


EASTERN AIR LINES 

NEW YORK - WASHINGTON - MIAMI 
NEW YORK NEW ORLEANS -HOUSTON 
CHICAGO - ATLANTA - MIAMI 

NEW YORK - WASHINGTON 

14 Round Trips Daily 


Going South this Winter? Fly via "Th< 
addition of giant, new 21 passenger I 
Cyclones. Eastern Air Lines’ super-airi 
portation to Florida and the Southland. 

New E.A.L. schedules include four swi 

Eastern Air Lines’ new "Pan Americ 
Miami in 7 hours and 40 minutes -with only 
press flights connect with Pan American Airways’ schedule 
and South America. 

The powerful Wright Cyclone engines that will speed yc 
had operating experience totaling 165,000,000 engine flight i 
world. Aircraft engines of such proven dependability powe 


Fleet’’ now even GREATER by the 
ers, powered exclusively by Wright 


ips daily between New York and Mia. 


■nd Mi 
Express’’ speeds daily br 
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w York an 
Charleston. These e: 
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r trip to the Southland have 
iles on airlines throughout the 
"The Great Silver Fleet.” 



" Fly With Wright the World Over” 

WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 

A DIVISION OF CURTISS-WRIGHT CORPORATION 
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nd DOWMETAL leads in lightness 


ALL OTHER PRACTICAL METALS! 
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LIGHTEST OF AU STRUCTURAL METALS 


CHEMICAL COMPANY • , 



Hundred Horsepower Hands ! 


Sturdy . . . Saving . . . Sale . - - YALE Trucks carry the burdens of American 
industry. Step into almost any successful plant ' and you'll find them eco- 
nomically going about their business of Lifting . . . Hauling . . . Storing! Pow- 
erful profit makers-that's what they are! 

Made in all sizes-Single and Multi-Stroke models-types and capacities of 
1.000 to 20,000 lbs.-there's a YALE Truck to fit your every need. Designed 
and built by YALE engineers to give lasting economical service, you'll find 
them the answer to your materials handling problems. 

Let a YALE representative show you how you. too. can give your workmen 


ma 


SAFETY 
EFFICIENCY 

i COMPANY, PHILADELPHIA DIVISION, PHILADELPHIA, 





Defense.. 

<• the progress 


. in step with 
of a Nation! 



T*)uilt by Boeing for the United States Army Air Corps, this giant four-engined 
bomber and her 12 sister ships are bringing to the world a new concept in aerial 
defense. Too, these stalwarts portend the brilliant future of commercial air trans- 
portation as have other Boeing Bombers of the past, "v? Thus through its farsighted 
policy, the United States Army not only provides continued assurance of national 
security, but once again quietly performs one of its characteristic services to civil 
progress by introducing the trend of tomorrow’s air transports. 
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CHANCE VOUGHT AIRCRAFT 
East Hanford, Connecticut 


Divhion of 

UNITED AIRCRAFT CORPORATION 


Eighty-four of these SBU-l Scout-Bombers have 
gone into service with the U. S. Fleet during the 
past few months. Outstanding in performance and 
tactical effectiveness, they are already adding new 
lustre to this famous name— 



* An additional production order for airplanes of the 
same basic type has just been placed by the U. S. Navy. 





AVIATION 

February, 1937 



THIS AND OTHER BEUANCAS 
r AR^a#l6Gn|pAMTH... 0 , 


ROEBLING 
AIRCRAFT CORD 


W ITH controls operated by Roebling 
Aircraft Cord, Capt. James Mollison, 
in his Bellanca Flash, flys to a new record 
eastern crossing of the Atlantic. 

Here, as on their other ships, Bellanca 
has standardized on Roebling . . . not only 
Aircraft Cord but Electrical Wire and Cable 
as well. 

You will also find Roebling Aircraft Prod- 
ucts widely used by most of the other 
principal plane builders. 


Roebling Wire Aircraft Products include: — 
Tinned Aircraft Wire; 19 -wire Aircraft 
Strand, Tinned or Galvanized; Aircraft Cord 
{ 6 x 7 , 7 x 7 , 7 x 19 }, Tinned and Galvan- 
ized; Ferrules and Thimbles; Serving and 
Locking Wires; Control Strand and Casing; 
Power and Lighting Cables; Welding Wire. 


JOHN A. ROEBLINGS SONS COMPANY 
TRENTON, N. J. Branches in Principal Cities 


ONLY A FINE PRODUCT MAY 


B 


EAR THE NAME ROEBLING 



» United Air Lines has just 
placed an order for some 13,000,000 
gallons of gasoline with Standard 
of Indiana, delivery beginning Jan. 
1. Some of the boys got out their 
slide rules, had a little fun. They 
figured that 13 million gallons would 
take the average automobile 6,280 
times around the earth at the equa- 
tor, would fuel it for 653 trips to 
the moon (if anybody wanted to 
go there). Through the average 

would take ten years to pour it all 
down the sink (provided no one 
happened to light the range). 


» And speaking of returned 
travelers, we see that A1 Williams 
has been running a daily feature on 
his European observations in the 
Scripps-Howard sheets, including 
New York’s World-Telegram. 



» Air shopping is the latest. A 
wire, a phone call or an air mail 
letter to Air Shopping (304 East 
41st Street, New York) will get you 
anything from beach clothes, bag- 
gage and brandy to Texas parrots 
and baby turtles. Rules are simple: 
cash on the barrel-head, — and the 
shipment is rushed to you by air 
express. Good idea, say we. 

» Had a phone call from NAA's 
Bill Enyart from Washington the 
other day to tell us that he was on 
the point of sailing for France to 
attend the annual meeting of the 
FAI at Paris. He is planning to take 
a short cruise into England, Germany 
and Italy before returning. With our 
own overseas experiences still fresh 
in mind, we arc certain that Bill is 
finding his visit well worth while. 
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contributor and former member of 


. . . Charles Ogden Voight has dag up 



before sun-up in his brand new 
single scater, Gulfhawk II (built for 
him by Grumman and powered with 
a suped-up Wright G Cyclone — see 
also page 44), he pulled up to some 
22,000-odd feet and watched the sun 
break over the eastern horizon long 
before it was visible to groundlings 
making whoopee in Manhattan far 


terial for a talk on the electrical 
gadgets involved in this aviation 
business (for the Transportation 
Division of the AIEE) we ran 
across an interesting statistic. It 
takes some 1,200 ft. of wire to 
connect up the electrical circuits of 
a Martin Bomber, some 5,300 ft. for 
a Douglas DC-3. Quite a contrast to 

good old JN4s over which we used 
to sit up nights as Air Service Kay- 
dets during the w.k. Ruckus of 1918. 


» Favorite trick of suburban 
hostesses is the progressive dinner, 
— cocktails at the Smiths', soup at 
the Doakes’, entree at the Zilches’, 
and so on far into the night. Same 

delphia, except that the guests pro- 
gressed by air. Menu included cock- 
tails at Patco, fruit cup at Wings, 
soup at Pitcairn, turkey (with trim- 
mings) at Central, salad at North 
East, pie and ice cream at Comer- 




Never satisfied to "let well enough alone" and dedi- 
cated to the traditional Stinson Policy of constant 
improvement without basic, obsoleting changes, the 
1937 Stinson "Reliants" began coming off the Pro- 
duction Lines during the first week of January. 
Champion of 1936, the "Reliant" is destined to lead 
again in 1937 because it embodies qualities that 
Owners and Users asked us to supply. 

Admitting that the "Reliant" had the best combina- 
tion of desirable flying essentials ever built into an 
airplane of its type, loyal Stinson Owners, who com- 
prise the largest group of cabin plane Flyers in the 
Nation, urged us to go forward ... to get more 
speed . . . even slower landing ability . . . better 
ventilation ... a quieter cabin . . . better vision 
. . . additional comfort . . . improved accessi- 


Our Engineers have accomplished ALL of these im- 
provements and added a few more for good measure. 
Months of designing, building, testing — then re- 
building and retesting until our Test Pilots said "OK 
For Production." Then weeks of retooling our 
Factory to produce this airplane in the largest quan- 
tity we have ever attempted and to the rigid Stand- 
ards of Quality demanded by an Inspection Division 
which is a law unto itself because it has no Boss. 

Many of our Distributors already have this 1937 
"Reliant" for you to inspect and fly — more will be 
supplied to them as rapidly as Quality Production 
permits. 

If you did not receive your copy of the 1937 Stin- 
son Plane News, please ask for it. It is free and 
tells all about this 1937 Stinson "Reliant." 


STINSON AIRCRAFT CORPORATION 

DIVISION AVIATION MANUFACTURING CORPORATION 


WAYNE 


MICHIGAN 


U. S. A. 


ton, and coffee at Boulevard Air- 
port. Forty eight planes went the 
rounds with 100 people on board. 
Although a 30 mile wind made the 
going anything but smooth, no casu- 
alties — gastronomical or otherwise 


» One of the most interesting 
and worth-while things we have 
seen for a long while is the demon- 
stration called "Flight in Nature 
and Human Flight" put on at Phila- 
delphia's Franklin Institute. Al- 
though keyed to the level of under- 
standing of the average layman, we 
can guarantee that even the most 
hardened acrodynamicist will sit 
through the entire 35 minutes with- 

very simple laboratory type experi- 
ments to illustrate the several pos- 
sible forms of flight, the show 
moves along to a climax of model 
flights and motion pictures that are 
really remarkable. The pictures in 
particular should not be missed. 
They were taken with the ultra- 
high speed equipment at M.I.T. 
(1,200 frames a second) and show 
the intimate details of take-off and 
landing of a number of land and 
marine birds. They even slow down 
the wing action of a Humming Bird 
enough to permit a study of the 
behavior of the feathers in hover- 
ing and backward flight. 

The demonstration is ably handled 
by Ralph McClarren of the Institute 
Staff, and secretary of the Penn- 
sylvania Aero Club. It attracted 
many people during the recent holi- 
days, and we understand that plans 
are afoot to take it on the road. We 
hope so, for the more people who 
can see it, the better. 


» Aviation's Demon Driver and 
Intrepid News Gatherer, Charlie 
Cleveland, is just in from a quick 
trip to the Pacific Coast where he 
found the aeronautical industry 
fairly reeking with good cheer and 
optimism for the prospects for 1937. 
Plants and people are busier than 
ever before; order backlogs, both 

reached new highs. Charlie drove 
out, flew back via TWA. West- 
bound, he covered the 3,500 miles 

mechanical failures, a brush with 
the Law, and a blizzard over the 
Alleghenies, reports that he still likes 
to drive. On the way he looked in 
on Fred Parks at E. St. Louis, Claude 



Ryan and Earl Prudden, Ed Gott 
at San Diego. In L.A. he went 
through Douglas, North American, 
Northrop and Lockheed, visited 
around Grand Central and United 
Terminal. Eastbound, he looked 
over TWA facilities at Kansas City 
and Chicago. 


» Not long since we spent a very 
interesting hour in the air with 
“Van” VanCleve, right hand man to 
Dave Little of RCA’s aircraft radio 
department. (Dave was down with 
the Grippe at the time, but we are 
glad to know that he is back on his 
feet. We say it feelingly, for the 
entire staff of Aviation has just 
pulled through it, and we know it 
isn't much fun.) We had dropped 
in at the Camden shop to get caught 
tip on the latest in RCA equipment, 
and, after going through the new 
demonstration room (which, inci- 
dentally, is a very swell set-up ; well 
worth a look if you are near Phila- 
delphia) we wheeled out the Fair- 



child 24 and cruised up and down 
the river for a while giving the new 

a pretty foul day, as days go. Ceil- 
ing and visibility were adequate, but 
we barged through occasional rain 
and snow squalls that unloaded 
plenty of static. It made a good 

of the interference, we were able to 
get bearings on plenty of stations to 
keep ourselves located all the time. 

RCA has assembled quite a fleet 
of aircraft for their radio research. 
In addition to the original Stinson R 
which is still in service, they now 
have the Fairchild 24, a Waco C 
and a Ford tri-motor purchased from 
TWA. The ships operate all over 
the country, but Camden is their 
home port. Hal Emrich, operator of 
the Emrich Flying Service, keeps 
them in shape. 


helmet and goggles, lets a double 
do it when it comes to the actual 
flying. Not so Wallace Beery. A 
two-fisted sportsman, he is equally 
at home with rod and gun, on horse- 
back and on wheels, — and on wings 
in the air. He has been a trans- 
port pilot since 1928, has owned a 

travel to the out-of-the-way places 
where the hunting and fishing are 
good. Latest addition to his aerial 
stable is one of the new 5-place 
Stinson Reliants (page 35). Not 
long since he travelled up to Wayne 
to take delivery of the new ship and to 
look over the Stinson factory. 
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AXLES 
For All Wheels 
★ 

BRAKES 

Mechanically and Hydraulically Operated 
* 

OPERATING CYLINDERS FOR 
HYDRAULIC BRAKES 
* 

TAIL WHEEL KNUCKLES 

For "Streamline" Wheels, Steerable and 
Swivelable with Shimmy Dampener 


X 

AIRPLANE WHEELS • 


PNEUDRAULIC SHOCK STRUTS 

Designed and Tested to Meet Individual Requirements 

PILOT SEATS 

Standard Army and Navy Type 

ENGINEERING INFORMATION IS AVAILABLE TO THOSE INTERESTED 
Visit I he Bendix Exhibit at the 


BRAKES • PILOT SEATS 
AND PNEUDRAULIC 
SHOCK STRUTS 


BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND. INDIANA 
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S TRANGE THINGS BEGAN to happen around 
Manhattan about a week ago. Patrolman Pat- 
rick O'Sullivan, on traffic duty for 20 years at 
46th Street and Lexington Avenue, told a weird tale 
at dinner one night. 

"Bcgorrah it almost hit me, that divil’s contrap- 
tion of an airplane without wings that drives up the 
street like a taxicab. I was going to give it a ticket 
but the driver was a good guy named Jim Ray and 
I let him go with a warning.” 

Several Days later Patrolman O’Sullivan had an- 
other near-heart attack when Casey Jones blackened 
the sky with a formation of miscellaneous commercial 
airplanes. The same night all seven little O’Sullivans 
nearly fell out of bed when the Army and Navy began 
to dive on the city in a simulated air attack. 

As you may have guessed by this time, the strange 
happenings that plagued the O’Sullivans were just 
the brain children of Manager Parsons and Publicity 
Director Moore of the National Aviation Show. 

Within the Grand Central Palace during the period 
of Jan. 28-Feb. 6 will be a number of educa- 


tional exhibits. A miniature version of the Newark 
airport control tower with an opportunity for the 
public to listen in on operations ... a demonstration 
of the one-pound balloon-borne radio meterograph 
which investigates and reports on weather condi- 
tions at ten minute intervals in its 10-milc high flight 
... a giant map of the United States made particularly 
for pilots by the Coast and Geodetic Survey . . . 
models of some of the NACA laboratory equipment 
... a Post Office Department exhibit of the history 
and present status of the air mail system . . . Army, 
Navy, and Coast Guard equipment . . . activities of 
the N. Y. National Guard . . . activities of women 
in aviation . . . model building by the Junior Bird- 
men . . . and an old-timers’ booth by the Early Birds. 

Included in the air transport exhibits will be the 
TWA “Overweather laboratory” with personal ap- 
pearances of D. W. (Tommy) Tomlinson. 

Advance predictions of show exhibits arc always 
dangerous, but the following constitute the best inten- 
tions of certain exhibitors at the time of writing: 





Airplanes: Oldtimer Horace Keane 
with a modern Ford engined ' Ace" 
very much of an improvement over 
the 1920 design of the same name 
. . . latest high and low wing de- 
signs by Aeronca . . . the Argonaut 
“Pirate," a Menasco powered am- 
phibian in the $5,000 price class . . . 
the new Arrow sport V-8 with a 
converted Ford engine ... a B17 
B and Louise Thaden’s Beechcraft 
and a collection of trophies and 
plaques . . . the shotwelded stainless 
steel amphibian “Sea Bird” now in 
production by Fleetwings, Inc. . . . 
the low wing Monocoach and the 
high wing Monocoupe by Lambert 
Aircraft Corporation . . . LeBlond 
90 powered Rearwin Sportster (See 
Aviation, January, 1937) and the 
higher performance Speedster . . . 
a 125 hp. Ryan S-T-A similar to the 
one in the Chesterfield advertise- 
ments ... the larger and faster 
Stinson Reliant for 1937 (see page 
35) . . . seaplane float equipment in- 
stalled on a Taylor Silver Cub . . . 
attractive models of the Vought 
Scout-Bomber, and Fighter, and the 
Sikorsky S-42 and S-43, by United 
Aircraft Corporation ... a new 

Waco line for 1937 with a host of 
detailed improvements. 

Engines: Model R-680-B, 260 hp. 


Lycoming engine and two and three 
bladed controllable propellers by 
Aviation Manufacturing Corporation 
. . . two W-670 (radial) and two A 
40 (opposed) Continental engines, 
including the new Series 5 A 40 with 
double ignition ... a 1937 Jacobs 
L-5 285 hp. engine with specific 
weight of 1.66 lb. per horespower 
. . . animated cutaways of four 
Pratt & Whitney engines (including 
a Twin Wasp) and automatic mix- 
ture control, two controllable pitch 
propellers and a cutaway constant 
speed control mechanism ... the 
latest Warner Super Scarab (145 
bp.). 

Accessories: The new Alfite Air- 
craft System of fire extinguisher for 
aircraft and airport fire fighting 
equipment by American-La France 
and Foamite Industries, Inc. . . . 
what the well dressed aviator should 
wear while on duty in the opinion of 
S. Appel & Co. ... a new exhaust 
gas analyzer, fuel and oil tanks, 
shielding material, shafting, and tub- 
ing made by Breeze Corporations, 
Inc. . . . the Cuno Engineering 
Corporation's new automatic, self- 
cleaning oil filter for aircraft en- 
gines . . . standard float equipment 
and the new amphibians float gear 
(see page 37) developed by Edo 


Aircraft Corporation. . . . the Sensi- 
tive Altimeter, and other Kollsman 
products including electric and mag- 
netic tachometers, electrically heated 
Pitot static tubes and "Telegon," — 
a remote indicating device . . . 
Maynard-Di Ccsare will show auto- 
matic, constant speed, adjustable 
pitch, and turbine type propellers 
having offset blades of arc section. 
. . . Pyrene's new Phomaire Play 
Pipe for airports, a new 2-quart 
hand extinguisher and other fire ap- 
paratus. ... a new spark plug, bat- 
tery ignition, switches, and magnetos 
by Scintilla ... a replica of an 
Eastern Airlines transport cockpit 
with instruments and radio earphones 

orders, and a large scale model of 
an American Airlines' "Flagship" 
furnished by Sinclair Refining Co. 
... a new rubber product, “Ruba- 
tex" made by Virginia Rubatex 
Corporation. 

Schools and Services: Displays 
depicting the sales, instruction and 
aerial photography work of Braman- 
Johnson, Inc. . . . advice to young 
men wanting to get into aviation by 
Parks Air College, Inc. . . . empha- 
sis on a new Airline Operations 
course by the well known Stewart 
School. 





IlUXURlOUS New York-Chicago 
non-stop service was started Jan. 19 
by United Air Lines, using 14-passen- 
ger Douglas DC-3s, which United has 
named “Skyloungcs.” They have 
normal capacity for 21 passengers, 
but United has installed only 14 
completely swiveling chair seats. 

Fares on the Skylounge service 
are $2.05 higher than standard fares, 
the New York-Chicago fare being 
$50, instead of $47.95. 

At the start one round trip a day 
was run, but that was scheduled for 
expansion with delivery of additional 
ships. The 14-passenger version, of 
which ten have been ordered, will 
eventually go into coast-to-coast 
service. By May 15 plans call for 
establishment of sleeper service, 
evening services originating in Sky- 
lounges and connecting with already- 
made-up 14-passenger sleepers at 
Chicago and Salt Lake. Night 
schedules will originate as sleepers. 
Eight sleepers have been ordered 
from Douglas, and following them 
will come five more 21-passenger 
versions of the DC-3, which will be 
used for local, heavy-traffic runs. 
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Britain Bids- 

for New Airways to Conquer 



By Daniel Sayre 
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the more obvious becomes the prom- 
ise to change the development of air 
transportation the world over. Call 
it long-nurtured strategy, or a tri- 
umph of "muddling through” as you 
prefer. Imperial Airways’ program 
for the immediate future, if carried 
out as announced, can scarcely fail 
to give Great Britain a position in 
air transport equalling her leader- 
ship in ocean commerce. Herewith 
a summary of that program. 

IT MUST first of all be appreciated 
that Imperial Airways is “the chosen 
instrument of His Majesty’s govern- 
ment for the extension of Empire 
air routes.” For a few years after 
Imperial was put together in 1924 
from four competing trans-channel 
companies, it concerned itself chiefly 
with cooperative services between 
London and neighboring European 
capitals. (It still, of course, oper- 
ates such services through its sub- 
sidiary, Imperial Airways Continen- 
tal Ltd.). But for a decade its major 
concern has been the creation and 
operation of airlines linking por- 
tions of the British Empire to the 
mother country and with each other. 
Milestones: Cairo-Basra (1926), 

London-Cairo (1929), Basra-Ka- 
raclii (1929). Cairo-Capetown 
(1932), Karachi-Singapore (1933), 
Singapore-Sidnev (1934), Penang- 
Hongkong (1936). Khartoum-Kano, 
Nigeria (1936). Total present 
routes stand at slightly over 27,000 
miles. 

For this Imperial Airways has re- 
ceived a moderate direct annual sub- 
(Turn to page 69) 



How a fixed base operator and 
a college flying club got together 



UBS 

on the 

Campus 


By Charles Ogden Voighl 


3 OE DONOVAN gazed 

wistfully out of his office window 
at the monotonus bayside flats of 
the Santa Clara Valley and reached 
for an aspirin. Here was the kind 
of flying country one would expect 
to find in Heaven, with a college full 
of young men at the very doorstep, 
and yet not enough business from 
the combination to keep even a sin- 
gle airplane busy for a day at a 

There had been a method in its 
madness when Associated Air Serv- 
ices set up headquarters in a spot 
that was bounded on one side by the 
Stanford University Campus back in 
1930. Surely some of the men at 
the college would be interested in 
flying, and if they were not, a sales 
drive would be put on that would get 
them to fly. All this had been done 
in days gone by but in this new era 
the books showed that the flying 
school had not been able to compete 
with new economy and students who 
now balanced their budget. 

He inquired among his friends 
and associates. He discussed the 
problem with nearby operators. He 
put up the question to fixed base 
operators through the world through 
the Operators’ Corner in Aviation 


Magazine. Still Donovan found no 
one else's answer fitted his problem. 

Now the aspirin tablet Donovan 
had taken was not one of the quick 
acting variety about which we read 
so much in the advertisements. In 
fact it was very slow in getting start- 
ed. It induced a sort of dream in 
which its subject found himself re- 
flecting on his past life. His mind 
turned back to those carefree school 
days when he was like those boys in 
the nearby palace of learning. Sud- 
denly it occurred to him that college 
men can’t write home for parental 
checks each day or week. Even the 
most ingenious sometimes run out 
of ideas for “justifiable expendi- 
tures.” Like an apparition rising 
from the blue waters on San Fran- 
cisco bay, the answer appeared. 
Maybe the product was beyond the 
prospects' means. But how in the 
name of Heaven could he reduce the 
price. The profit margin was already 
dangerously narrow. 

W ITH or without benefit of aspirin, 
the collective thinking of a group 
of Stanford students was moving 
in the same direction. Finally they 
got their heads together with Don- 
ovan and things began to pop. They 


remembered the example set by 
Amherst College in 1935 and that 
new light planes could be bought for 
very little down and not much a 
week. Before many hours had 
passed each of twenty club members 
had bought six hours of flying time 
at four dollars an hour. The down 
payment on a ship had been raised! 

But the club was not buying the 
plane. It was merely making a pay- 
ing proposition to the airport op- 
erator. The club would pay the down 
payment and in return receive a 
guarantee from the operator of 120 
hours time credited to the club. 
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earth mixed with lime make very 
serviceable bombs. 

Rules are as follows: 

Two landings to be made by each 
contestant : 

1. 1-360 degree turn and land to 

2. After first landing, attendant 
will furnish you with two bombs. 

They shall be dropped at an altitude 
of not less than 500 ft. 

The best of the two will count on 
score. 

After bombs are dropped con- 
testant will then make a straight 
approach to land. 

The gun must be cut at 500 ft. or 

Clearing motor after passing fence 
means disqualification. 

Bad landing will mean disqualifi- 
cation. Slipping is permissible. 

Measurement will be taken from 
where the tail skid touches to the 

The line is to be considered a ditch 
and any landing on the south side 
(front) of the line would be a the- 
oretical crackup— disqualification. 

Short side trips that lead over the 
San Francisco bay, to the Golden 
Gate, down along the coast to Del 
Monte and other enticing resorts 
are the frequent destination of many 
an afternoon jaunt. 

In the opinion of Walter Rosen- 
field, the Stanford Flying Club pres- 
ident, it is only a matter of time, 
especially at Stanford, when flying 
will become a regular extra-curricula 
activity, and meets will be held with 
local schools such as California, 
Southern California, and U.C.L.A.. 
to be topped by the N.A.A. inter- 
collegiate meet in the spring of each 


This started the ball rolling. From 
then on it was easy. The air service 
agreed to furnish time at $4 an hour 
on ships purchased in this way. New 
members flocked to the club house. 
Now the club has its own official 
plane and the use of five others op- 
erated by Associated Air Services. 
One of these is equipped with floats. 

The airplane finally decided upon 
was the Taylor Cub. Some members 
wanted a larger and faster ship but 
those desiring economy won the 
day. For those who want time on 
heavier equipment, two Fleet trainers 
owned by Associated Air Services 
are available at a slightly higher 
hourly rate. Three of the club mem- 
bers own their own ships. 

Many of the twenty charter mem- 
bers did not know how to fly when 
the club was formed, but now all 
have at least soloed although the 
only prerequisite for membership 


was and still is an interest in aviation. 

An annual fee of one dollar is 
charged to cover incidental club ex- 
penses and pay for prizes in the fre- 
quent competitions. Monthly con- 
tests are the spice of club activities. 
The club won the championship cup 
at the Intercollegiate Flying Meet 
sponsored by the N.A.A. at Detroit 
last June. And it plans to hold 
onto it. Every week finds members 
bomb dropping or spot landing or 
doing the other things necessary to 


ONE SUNDAY in each month is 
devoted to a small scale air meet. The 
flyer winning the most points for 
the series of meets held during the 
year gets a cup and is considered 
Stanford's No. 1 pilot. Spot landing 
and bomb dropping are the prin- 
cipal activities. For the latter paper 
bags filled with one pound of fine 



The Technique 

of Water Flying 

Seaplane 

Handling 

By D. J. Brimm Jr. 


There are four 

main types of “disembarking" points 
which the seaplane pilot is likely 

plane ramp, the float, the dock 
or pier, and the beach. Each of 
these calls for a different technique. 
In addition, it is sometimes, though 
not often, necessary to unload pas- 

Ramps, found only at seaplane 
bases of more or less pretentious- 
ness, may be roughly divided into 
three classes: the stationary ramp, 
the turntable ramp, and the marine 
railway, which is not strictly a 
ramp but which calls for the same 
general type of approach and, hence, 
is considered with the first two. 

The stationary ramp is simply an 
inclined platform leading from the 
land into the water and extending 
well below low water, where there 
is a tide or other variation of water 
level. If designed for seaplane use, 
it should be built of heavy planks 
laid crosswise, and with the nails or 
spikes set well below the level of the 
surface. A spike sticking up can 
raise merry havoc with the bottom 
of a float. If such a ramp is wet, 
any ordinary seaplane will slide up 
under its own power. The wetting 
is usually accomplished with a hose, 
though buckets may be used if a 


hose is not available. In many cases, 
if the ship has plenty of power, 
enough water will drip off the floats 
on the way up to lubricate the sur- 
face sufficiently. If the ramp is 
made of concrete, however, it should 
be touched as lightly as possible, or 
preferably not at all, until some sort 
of beaching gear has been attached, 
of which more anon. After the ship 
is out of the water on a wooden 
ramp, it is possible, by wetting the 
ramp thoroughly, to turn it around 
by having a mechanic hold one wing 
while the motor is opened up. This 
practice causes severe abuse to the 
floats, however, and is not recom- 
mended except in emergency. If 
attempted, boards should be placed 
under the floats at ninety degrees to 
the keel to eliminate the possibility 
of the keel dropping into a crack. 

To start the ship moving on a 
ramp it is usually necessary to open 
the throttle nearly all the way and 
rock the ship back and forth with 
the elevators. The pilot must be 
alert, however, and close the throt- 
tle the inslant the ship begins to 
move as otherwise too much speed 
will be attained in a hurry. 

In the case of the turntable ramp, 
such as those installed at the two 
New York City Skyports, the ship 
should be gunned up until the rear 
of the floats is just clear of the 



In coming in to a float, the ap- 
proach should always be made up- 
wind if possible, particularly if there 
is no help available. (In this and 
the three succeeding paragraphs the 
word "float" refers to the landing 
platform. To avoid confusion the 
floats of the airplane are referred 
to as “pontoons.") By proper judg- 
ment of speed and distance, the 
switch may be cut so that the ship 
coasts up to the float and comes to 
a stop with the bow of the pontoon 
or hull just touching the float, giving 
the pilot ample time to step ashore 
and secure the ship before it drifts 
away. Needless to say, great care 
should be taken that the motor has 
cooled off sufficiently to stop when 
the switch is cut. For this reason, it 
is well to allow at least a couple of 
minutes of idling before contact is 
made. Alter the pilot has disem- 
barked, he can turn the ship so that 
the passengers will not have to get 
off over the bow. 


water and held there at about one- 
quarter throttle with elevators down 
until a mechanic puts a block under 
the rear of the floats to keep the 
ship from tipping back, or, until 
the turntable is rotated ninety de- 
grees. To get the ship off these 
ramps, the turntable is rotated 
through a total of 180 degrees, and 
the ship gunned off by opening the 
throttle gently. In leaving a ramp, 
the rudders should be kept up. If 
the angle is steep, it will be found 
that the stern of the floats will 
strike the ramp with considerable 
force. This abuse may be lessened, 
and often entirely eliminated by 
pushing the stick ahead and opening 
the throttle just as the floats enter 
the water. 

THE MARINE RAILWAY causes 
less abuse perhaps than any other 
type of ramp. In this, a carriage, 
wide enough to accommodate both 
floats with a comfortable margin, is 
rolled down rails until its upper edge 
is just above the water. The ship is 
taxied gently onto the carriage, 
which is then dragged out by means 
of a winch. No sliding on the keels 
is necessary, as the carriage is 
brought up to level ground and the 
ship transferred to some type of 
beaching gear. Launching, of course, 
simply reverses the procedure. 


If the wind is offshore, the ap- 
proach to a ramp presents no prob- 
lems, but when it is blowing toward 
the ramp it is best to come in directly 
down-wind if possible, and as slowly 
as is practicable. Just before reach- 
ing the ramp the throttle should be 
closed so that contact will be made 
gently. Care should be taken, how- 
ever, not to close the throttle too 
soon for if the wind is fresh the 
ship will swing and strike the ramp 
sideways. Rather than allowing 
this to happen it is better to make 
contact nose first at a fairly good 
speed. I f the wind is quartering, 
the straight downward rule still ap- 
plies. The motor should be throttled 
at such a point that as the ship starts 
to weathercock into the wind it will 
strike the ramp with both floats at 
the same time. This calls for rather 
nice judgment, but the maneuver can 
he easily learned with a little prac- 
tice. If the wind is strong and 
across the ramp, it is essential to 
have someone on hand to hold the 
wing on the down-wind or lee side, 
as otherwise the ship will swing 
while sliding up. In a gale, it may 
even slide sideways directly across the 
ramp, in which case it will be neces- 
sary to come up diagonally. 

Flying boats may be slid up 
exactly like seaplanes, but unless help 
is on hand the wingtip floats are 


likely to suffer. Amphibians, of 
course, are taxied up on their wheels 
and controlled with brakes. On the 
turntables, the throttle should be kept 
open just enough to prevent rolling 
backwards until wheels are chocked. 


There are many occasions, how- 
ever, when an up-wind approach is 
not feasible. In these cases sailing 
must be resorted to. And bear in 
mind in this connection that a little 
patience saves many a wingtip. A 
typical condition is shown in Fig. 8. 
The diagram is self explanatory. It 
should be remembered that the ship 
must be brought to a stop as it con- 
tacts the float, especially if there is 
(Turn to page 72) 
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How Far? 



Fig. I — Straight-line 


J. HE existing official 
world’s record for straight-line non- 
stop distance very much belies the 
maximum range possibilities of sev- 
eral existing airplanes. It has, in 
fact, been claimed to have been un- 
officially broken, and could easily be 
broken by stripping and overloading 
one of the latest airline transports. 
On the other hand, the establishment 
of transoceanic commercial air serv- 
ice is causing designers to consider 
more carefully the factors involved 
in long-range design. 

Fig. 1 shows the progress, from 
244 yards in 1906, for the official 



the Ultimate Maximum Range 
of Aircraft 


world’s record for straight-line non- 
stop distance, to 5654 miles in 1933. 
The less well-known (though more 
indicative of long-range ability) 
closed-course record exceeds the 
straight-line record considerably, but 
in the final analysis, it is the actual 
crossing of oceans and continents 
which excites interest. 

Any actual long-distance flight is 
of course subject to varying meteoro- 
logical conditions, but a design study 
must necessarily limit itself to 
flight under constant and fairly ideal 
meteorological conditions, such as a 
steady head-wind, or, more often, 
calm air, with which this article will 
be concerned. 

The question of maximum endur- 

different from, that of maxiipum 
range, but the authors do not con- 
sider it to be of sufficient practical 
and general interest to allow space 
for its consideration in this series of 
articles. Parenthetically, it must be 
admitted that maximum endurance 
does have military value in connec- 
tion with certain types of missions, 
and it does have publicity value of 
a sort. But it does not even enjoy 
the distinction of being included in 
the principal official world’s records 

A design study for an extremely 
long-range airplane usually entails an 
involved scries of calculations and 
step-by-step graphical computations. 


However, t 
bodied in 
formula 




- !!> 


where R is the range in miles, at- 
tained by flying at speeds giving 
a constant value of the ratio (L/D) 
of lift to drag, r, is the average over- 
all propulsive efficiency, c is the 
average specific fuel consumption in 
pounds per brake horsepower per 
hour, and IV to/ IV is the ratio of the 
weight of fuel and oil to the initial 
weight of the airplane. This for- 
mula at least gives an idea of the 
order of magnitude of range attain- 
able in calm air, and illustrates the 
necessity of combining aerodynamic, 
propulsive, thermal and structural 
efficiency. (Another important effi- 
ciency, i.e., human or piloting effi- 
ciency. obviously cannot be included 
in a formula.) 

MAXIMUM range implies flight at 
speeds near those for maximum lift- 
drag ratio. Fig. 2 shows the rela- 
tionships between this ratio and 
its corresponding indicated speed, 
and the parameters involved (Co p ,, 
the equivalent parasite drag coeffi- 
cient, is the ratio of /, the equiva- 
lent parasite area, to S, the total 
wing area; it is of the order of 
0.0100 for a "flying wing,” and 
may vary between 0.0150 and 0.0250 
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for large clean landplanes, and be- 
tween 0.0200 and 0.0300 for large 
clean flying boats, e is Oswald's "air- 
plane efficiency factor,” defined in 
N.A.C.A. Report No. 408, and varies 
from 0.70 to 0.95, depending upon 
the type of airplane; the “effective” 
aspect ratio, eXAJi., is thus 
eb'/S=be/S, where b is the span, 
and fc c =c i ‘ is the “effective” span.) 

Fig. 2 shows estimates of the 
maximum lift-drag parameters for 
the Blcriot 110 (holder of the 
straight-line non-stop distance rec- 
ord), and for the Russian ANT-25 
(specially designed for long-distance 
flights), and for two well-known 
transport airplanes. (Indicated 
speeds shown for these examples are 
for the initial, or design, weights). 
Improbable values are indicated by 
dashed portions of the general curves. 

A STUDY of Fig. 2 will illustrate 
the difficulty of increasing present- 
day values of the maximum lift-drag 
ratio by any extremely large amount, 
but some improvement can certainly 
be obtained by special design. Over- 
all propulsive efficiency may be im- 
proved somewhat in the future. But 
the greatest opportunities for im- 
provement lie with the specific fuel 
consumption and with the fuel and 
oil weight ratio. 

There is no doubt at the present 
stage of engine development that the 
compression-ignition engine is supe- 





How Hard 



w„ E the Bureau of 
Air Commerce set out to make air- 
plane stress analysis safe for the 
logician, its first move was to re- 
place the arbitrary “factors of 
safety” on commercial airplanes by 
loads computed on the assumption 
that the machine flew suddenly into 
a vertical gust, sharp-edged and of 
uniform strength, with the abrupt- 
ness with which it might have struck 
the side of a building. Now Mr. 
Rhode, originally responsible for the 
conventional formula, has produced a 
new method leading to some strik- 
ingly new conclusions. 

Not only that, but he has brought 
the first public report of the re- 
searches with the V-g recorder on 
which the N.A.C.A. and several air 
transport lines have cooperated over 
the past five years, on the actual loads 


* Presented to the Society of Automo- 
tive Engineers, at its annual meeting. 
The specific records herein contained, 
and the direct deductions from the 
mathematical work, arc all Mr. Rhode's. 
Some of the generalisations and state- 
ments of opinion, however, have been 
inserted by the reviewer. 


encountered in flight. The curves 
reproduced show how nearly the 
Department of Commerce rule 
of 30 ft. per sec. for a sharp- 
edged gust fits the worst cases that 
are at all typical of a large 
amount of flying. They show, too, 
how rapidly the worst gust condi- 
tions apparently experienced taper 
off at speeds above the maximum 
for level flight, or even (in the 
case of the flying boats) above the 
speed of cruising; the explanation 
lying partly in the relatively small 
proportion of its total life during 
which an airplane is flying at above 
0.9 Vmae\ partly in the superior dis- 
cretion that transport pilots display 
in keeping the speed to moderate 
figures when they know the air to 

The 30-ft. gust is typical of the 
worst conditions; but it is not the 
limit. A certain DC-2 which 
flew through a line squall at low 
altitude a few months ago showed 
a load factor of — 2.5 at 186 m.p.h. : 
representing, for that particular air- 
plane. an apparent gust velocity of 
47 ft. per sec. By a curious coinci- 
dence, the highest gust velocity de- 


duced from any test previously made 
on a non-transport airplane was also 
47 ft. per sec. ; the machine being a 
Lockheed Orion, the pilot Major 
Doolittle, the terrain mountainous, 
the altitude “very low," the load 
factor imposed 5.1. In that case the 
gust was upward ; on the DC-2, 
downward. The DC-2 showed no 
sign of structural damage. That 
bore encouraging testimony* to the 
typical strength of transport planes. 

Mr. Rhode’s search for a more 
refined gust formula had been 
prompted by a fear that the present 
method might not do full justice 
as between airnlancs widely differ- 
ing in size and in other character- 
istics. Anyone who pauses to re- 
flect must realize the physical im- 
possibility of a sharp-edged gust, 
with the air at one point motionless 
and that a few inches away rushing 
along with a vertical velocity of 30 
or 40 ft per sec. The need for a 
layer of gradual transition is obvi- 
ous ; and the airplane flying through 
that layer can accommodate itself 
gradually to the changing condi- 
tions, with a load factor duly re- 
duced below that which would exist 
if the same vertical current had 
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been entered with absolute abrupt- 



Furthermore, even if the impos- 
sible were the fact, and if the gust's 
boundaries were indeed sharp, the 
conventional formula still would not 
be correct. Flow photographs of 
model airfoils started from rest, 
and moved through still air, show 
that they must move some six 
chord-lengths before the circulation 
of fluid around the section takes on 
the appearance that it will keep in a 
long-continued steady motion. Grad- 
ually developing circulation means 
gradually developing force; and the 
same principle applies when a mov- 
ing wing makes a sudden change in 
its angle of attack. It may take a 
considerable fraction of a second 
for the lift to change to a close 
approximation of its permanent 
value for the new angle; and during 
that instant of time the gradually 
increasing lift is gradually accelerat- 
ing the airplane vertically, adjusting 
it to the new direction of the ap- 
parent wind and partially neutraliz- 
ing the change in angle of attack 
that the encounter with the gust 
initially caused. By the time the 
lift is built up to an equilibrium 
value, the equilibrium is for an in- 
termediate angle of attack. The ef- 
fect on the load on the wing is then 
but a part of what it would have been 
if, as the gust formula assumes, the 
adjustment of the relation between 
the angle of attack and the lift were 
always instantaneous. 

From the work of Wagner and 
Kussner on the fashion in which 
the lift is in fact built up, Rhode has 


calculated the percentage of reduc- 
tion of load below the values indi- 
cated by the simple ideal-gust for- 
mula. With a gust in fact sharp- 
edged, the reduction ranges from 
46 per cent with a wing chord of 
30 ft. and a loading of 8 lb. per 
sq.ft, down to 18 per cent with a 
5-ft. chord and a 30-lb. loading. 
Since the lightest wing loadings are 
commonly found on small airplanes, 
and vice versa, it is not far off the 
mark to assume a 32 per cent re- 
duction in all cases, though for a rac- 
ing machine the figure would be 
somewhat less. 

The conventional 30-ft. gust re- 
quired by the Bureau of Air Com- 
merce is then a fictitious one, of 
imaginary properties. The 30-ft. 
velocity is the “effective” velocity 
which produces certain results: but 
it actually corresponds, even for a 
sharp-edged gust, to a true velocity 
of 30/0.68 or 44 ft. per sec. In the 
same way, the 47-ft. effective veloc- 


ities worked out by the customary 
method from the V-g records on the 
DC-2 and the Orion previously re- 
ferred to would have been, to pro- 
duce the acceleration readings that 
they did, true gust velocities of 69 
ft. per sec., had the gusts been 
sharp-edged. 

But gusts, as already observed, 
cannot be sharp-edged. And when 
they are not, there is a further re- 
duction. If the transitional zone is 
400 ft. wide, with the gust velocity 
increasing uniformly over that dis- 
tance, Rhode’s calculations show a 
total ratio of reduction of load fac- 
tor ranging from 77 per cent with a 
6-lb. wing loading down to 49 per 
cent at 30 lb. per sq.ft., — the chord 
length making but little difference 

It is not easy to measure gust 
structure, but a little progress has 
been made at Langley Field. So 
far as it goes, it indicates a border- 
ing zone increasing in width as the 
gust increases in intensity, — as might 
have been expected, — and reaching 
a probable maximum of 400 ft for 
gusts with true velocity of about 
55 ft. per sec. For the most heavily- 
loaded airplanes, the true added load 
factors are then but half what they 
would be if the gust, while keeping 
the same true velocity, were sharp- 
edged and able instantaneously to 
produce its full effect upon the lift; 
or, to look at the same data from 
the opposite side, the effective gust 
velocity of 30 ft. per sec., traditional 
in design, represents a true gust of 
60 ft. per sec. For a light plane, 
with a 6-lb. wing loading, the 30-ft. 
effective would be 120 ft. true; a 
higher vertical velocity than has 
ever been suspected by meteorolo- 
gists to exist anywhere outside the 
core of a tornado. 
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ETERNAL VIGILANCE IS THE PRICE 

► J. Q. Public is a Tough Guy, — and can he lake it ! Day 
after day the highways of the land are strewn with his mangled 
corpses — about 35,000 a year, — and every day he tosses legs 
and arms into roadside ditches with reckless abandon. 

But when it comes to airplanes. Old John is a bit of a Softy. 
Quite all right for Uncle Bill, Aunt Min, the Kids and the Pup 
to be scooped up and brought home in a basket after a friendly 
brush with a coal truck on Route 6. They get laid away in the 
Family Plot next day, and except for Uncle Bill’s creditors 
and the local mortician, nobody is much the wiser. But let 
Uncle Bill and Aunt Min get tangled up with a mountain top 
in a storm-tossed airplane — and there’s Hell to Pay. Their 
passing is accompanied by the Blowing of Trumpets and by 
loud offstage Alarums and Excursions. 

It is a curious fact, — but a fact nevertheless that must be 
recognized, — that people still don’t like to lie killed in air- 
planes. There is something about it that they resent. 

And we think they are right. 

No one believes more thoroughly in the present and future 
of air transportation than do we, individually and collectively. 
We use the airlines on every possible occasion and shall con- 
tinue to do so, and we stand ready to cooperate with every 
agency — governmental and private — in the advancement of 
flying for safe, swift, comfortable, and cheap transport. 

But you fellows who sit in Washington holding the purse- 
strings. — you fellows who sit in airline headqunrters fixing 
operating policies, — you fellows who sit in airport watchtowers 
dispatching ships, — you fellows who sit in cockpits have all 
got to realize clearly that public sentiment will stand for just 

During the past year the public has been making phenomenal 

piled up as they did in 1936. Never before has traffic held up 
to summer levels well into the winter months. But 29 deaths 
in the course of a few weeks is hard to take. We are in more 
than a little danger of seeing hard earned ground cut away 
under our feet. We’ve got to make up our minds that if we 
never have another accident it will be too soon. 

In 1935 the railroads hung up a record of no fatalities in 
some 7 billion passenger miles of travel. That is the sort of 
thing we in air transport must attain before we can sit back 
and be comfortably content. 


AUTOGIRO 

APPLICATION 

AVIATION HAS ALWAYS FELT 
that rotating wing aircraft should not 
be judged solely against standards 
set by conventional types. Although 


autogiros probably can never compere 
on grounds of high speed and ex- 
treme range, they do have peculiar 
capabilities and may be fitted into 
specialized jobs that the airplane can 
never handle effectively. 

England and France have recog- 


nized that fail, and ns a part of their 

both paying more attention to the 
autogiro than ever before. As a 
fighting machine the giro is obviously 
out, but for observation and for liai- 
son it offers attractive possibilities. 
Each country has placed orders for 
the machines in relatively large quan- 


Admitlcdly, replacement of the ex- 
pensive and vulnerable sausage bal- 
loons by aulogiro is no new idea, bnt 
the use for liaison now seems to hold 
the greatest attraction. The old sys- 
system which sent the Brass Hats 

roads already cluttered with trans- 
port often breaks down completely 
under combat conditions, but when 
contacts can be made by hedge-hop- 

the liaison profit. In last year’s ma- 
neuvers, staff officers were transported 
quickly and easily from headquarters 
to line positions, from battery to bat- 
tery behind fronts in giros. 

Here is something to which our 
own General Staff ought to give seri- 

has shown decided antipathy to the 

officers of the artillery and the caval- 
ry have already recognized its useful- 
ness. They find difficulty, however, 
in procuring them under present 
Army rulings. Certainly if other 

useful for cooperation with ground 
troops, the way ought to be cleared 

at least give the idea a workout to 


MAINTENANCE 

AWARD 

FOR MANY YEARS AVIATION 
has been actively interested in prob- 


Rcalizing the importance of tht 
part played by maintenance person- 
nel in the development of our great 
air transport systems, AVIATION’S 
MAINTENANCE AWARD bos been 
established to be "presented annu- 
ally ... in recognition of outstand- 
ing contribution to the field of main- 

portation.’’ The award itself consists 
of a bronze placquo, to be held for 

the award committee. The name of 
each year’s winner will be engraved 
on the face of the placque. The story 
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Stinson Restyles 

1937 Model Reliant is faster and has many refinements 


A LL OF THE DEVICES for safety and maintenance 
built into the Stinson Trimotored Airliners are con- 
tained in the 1937 Reliant. The new ship retains the char- 
acteristic gull wing of last year’s model but is faster and 
roomier than its predecessors. It lands and stops in a 
shorter distance. It is equipped with more effective sound- 
proofing. a new ventilating and heating system, a device 
to eliminate carburetor icing and many other detailed 
refinements. All these modifications follow the Stinson 
policy of constant improvement without basic changes, 
according to B. D. De Weese, president of the company, 
who announced the specifications. Three Lycoming and 
two Wright powered models of the new ship are available. 

Designed for the pilot having limited experience, the 
1937 Reliant has a wide tread landing gear to improve 
maneuverability on the ground. Maintenance bills are 
reduced by the shock absorber system which consists of 
improved Springdraulic shock absorbers on the main 
landing gear and a twin-action oleo shock absorber on 
the pneumatic tail wheel. More efficient vacuum flaps with 
slots permit descent slower than a parachute and make 
slower landing speeds possible. With the use of these 
devices and the disc type hydraulic brakes, a landing run 
of 250 ft is possible. 

A new type windshield designed for better vision, and a 
side window which may be lowered in the air or on the 
ground have been incorporated to improve ground handling 
at crowded airports and in bad weather. Safety glass is 
used throughout. Wide side windows in the doors also 
furnish an unobstructed view of the ground. 

Dignified styling and comfort and convenience charac- 
terize the interior of the new Reliant. Interiors are tailored 






What's new in 
aircralt. engines 

major accessories 



in tufted broadcloth or soft grained 
leathers. The ceiling is rounded at 
the sides and rear and new hardware, 
window mouldings, instrument panel, 
and lighting fixtures add to the har- 
mony of design. 

Two wide doors, long steps and 
fixed assist grips facilitate entrance 
to the cabin. The rear seat for three 
persons is 52 in. wide. The cabin 
has been lengthened to provide more 
leg room. All seats have been made 
higher to furnish additional support 
for back and shoulders. Pilots' seats 
may be adjusted fore and aft and 
the backs may be set in three reclin- 
ing positions. Rudder pedals also arc 
adjustable. The self-lighting sepa- 
rate luggage compartment has been 
enlarged. 

Ventilation and sound absorbtion 
have been greatly improved. Fresh 
air under pressure is led into the 
cabin from ducts in the wings. Four 
inlets arc provided in the cabin and 
pressure, flow direction, and tempera- 
ture are controllable. The air outlet 
is in a low position forward, sucking 
engine heat out of the cabin before 
it reaches the passengers. Since it 
was unnecessary to use the windows 
for ventilation, it became practicable 
to develop the cabin soundproofing. 
The floor, forward wall between the 
engine compartment and cabin, the 
sides, and headlining have been gen- 
erously stuffed with pads of porous 
fibre. Together with the dead air 
space, these pads resist the transmi- 
tion of sound from the forward part 
of the fuselage to the cabin. 

Load carrying capacity has been 
increased by the use of controllable 
pitch propellers and the ship is avail- 
able with either the Lycoming-Smith 
or Hamilton Standard types. Other 
equipment includes electric starters, 
generators on most models, dual 


Scintilla ignition, rubber cradled 
motor mounts, and a device used by 
the airlines to eliminate carburetor 
icing and heat the engine oil in 
cold weather. 

Like other Stinson airplanes the 
new Reliant has metal wing and 
fuselage structure and fabric cover- 
ing. The fuselage is of conventional 
welded chrome molybdenum steel 
tube construction. The wing is built 


up of two spars, the front of welded 
chrome molybdenum steel, the rear 
of duralumin. Ribs and leading edge 
are also of dural and compression 
struts are steel tubes. 

Tooled for production late in 1936, 
the Stinson factory is now delivering 
the largest booking of December 
orders in the corporation's history. 

Specifications and performance of 
the several models follow: 




Designed by Edo engi- 
neers and sponsored by the Develop- 
ment Section of the Air Commerce 
Bureau, an amphibious float gear for 
seaplanes has just received its ATC 
(No. AC-73), at College Point, L. I. 

Although the new amphibious gear 
was designed and built in less than 
a year, its development is based on 
five years of research during which 
three distinct types were built and 

Outwardly the gear has the ap- 
pearance of a standard Edo float. 
When the water rudder is retracted, 
however, it is seen that the transom 
is fitted with a roller of generous 
proportions which protrudes slightly 
below it, while the bottom is curved 
sharply downward, heavily armored, 
.and surfaced with Stellite at the cen- 
ter. The last four feet of the float 
are built as a separate, removable 
section, hinged at the deck and fitted 
with a Bendix shock strut, which, 
by means of an ingenious linkage, 
provides the tail with seven inches 
of oleo sprung travel. 

Each of the main landing gear 
wheels is supported by a pivoted 
yoke, which is linked through a Ben- 



Bi«hb In "wheels down" 


Is hinged. 



Edo Amphibious Gear 

New type of seaplane float incorporates 
retractable wheel 


dix shock strut to a small crank 
concealed under the deck. Cranks 
are operated in unison by a handle 
in the pilot's cockpit through an 
irreversible worm gear and rotate 
through 190 deg., locking in both 
"down” and "up” positions. The 
wheels retract completely into aper- 
tures in the float bottoms. Brakes 



are tied into the control system. 

Wheels are well forward of the 
c.g. and a secondary step is placed 
ahead of them to shield the bottom 
opening from water interference. 
The wheel compartments are air 
tight at the top so that buoyancy is 
retained through diving bell effect. 
Heavy keels at all wearing points 
on the bottom make it possible 
to use the ship as a seaplane. 

Alclad sheet is used in construction 
with anodically treated duralumin 
rivets, castings, and extruded sec- 
tions. The familiar longitudinal flutes 
on the forward bottom are displaced 
by the use of the secondary steps. 
The simple monocoque structure and 
all of the features for simplified 
maintenance in standard Edo floats 
are retained. Additional weight of 
wheel gear totals about 175 lb. 

Two models will be produced this 
season to provide for ships in the 
4-5 place class weighing 3,500-4,000 
lb., of Beechcraft, Stinson, and Waco 
manufacture. 

More Flying Equipment on page 41 
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lubricant 


TWA uses Texaco Airplane Oil. 
So do Braniff, Pennsylvania, Han- 
ford, Northwest, and Wyoming. 
They selected this oil only after 
extensive tests. 

Texaco Airplane Oil keeps its 
body under high temperatures, yet 
flows freely in extreme cold. 


It will give you longer periods 
between oil changes, greater free- 
dom from clogged oil lines, stuck 
rings, leaky valves. 

A Texaco representative will be 
glad to provide practical engineer- 
ing service to prove the economy 
of Texaco Airplane Oil. 


THE TEXAS COMPANY * 

Nation-wide distribution facih 


135 East 42nd Street, New York City 

ies assure prompt delivery 


..... . :• 


Texaco Aviation Products are used by three-quarters of the nation’s major airlines. 



Aviation Products 
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Dragon Bomber 

North American ship has long range and 
large load capacity 


the equipment. The Sperry auto- 
matic pilot is also included. 

Landing gear is simple and rugged. 
It is retracted hydraulically but may 
be operated mechanically in emer- 
gencies through an independent 


D. W. (TOMMY) TOMLINSON 
recently stepped out of his role as 
vice-president of TWA long enough 
to run a series of flight tests on 
North American Aviation’s new 
“Dragon,” a long range, heavy 
bomber built to the specifications of 
the Army Air Corps. Designed and 
built in strict secrecy at the plant 
on Los Angeles Municipal Airport, 
the new bomber is said to exceed in 
range and load capacity any air- 
plane of its type ever produced. It 
was developed under the direction 
of J. H. Kindelberger, president of 
North American; J. H. Atwood, 
chief engineer; and Carl Hansen, 
project engineer. 

The Dragon is a twin engined 
(P. & W., 1,250 hp.) midwing 
monoplane having a fuselage 12 
ft. deep and 7 ft. wide at the 
maximum section. Accommodations 
for a crew of ten are provided to 
man the elaborate bombing equip- 

Crews’ quarters are heated, venti- 
lated, and sound-proofed, the cabin 
being sealed for comfort at high 
altitudes. Two bunks are provided 
to permit a portion of the crew to 
sleep during long trips. The pilot's 
control room is exceptionally large, 
having adjustable passenger type 
upholstered seats for four, — ship’s 
captain, pilot, co-pilot and operator. 

1,000 lb. of structural weight are 

proved by elimination of separate 

the central portion of the skin 
stressed wing. The reservoir con- 
sists of four compartments sealed 
with DuPrene. Concentration of 
the fuel load near the c.g. improves 
the maneuverability. 

Wing panels are of single spar, 
stressed skin construction. A new 
type of flap with automatic hydraulic 
control provides good speed range 
and low landing speed. To reduce 
control load and insure against flut- 
ter the ailerons are balanced aerody- 
namically, statically, and dynamically. 

Fuselage construction is semi- 
monocoque. In spite of the large 


and bomb sights, the aerodynamical 
characteristics have been refined to 
the point where drag is low. 

Provision is made for either the 
Curtiss or Hamilton Standard type 
ol three-blade, constant speed, feath- 
ering propellers, equipped with 
slinger rings for ice prevention. 


Defensive armament is designed so 
that 3 to 5 guns can be brought to 
bear on any point around the air- 
plane to defend it against pursuit 
attack. Gun mounts are designed to 
operate efficiently in the rarified 
atmosphere at high altitudes. 

The ship will be entered in an Air 
Corps competition next month. 




N. A. Observation 

Air Corps Buys 120 ships of New 
Type From North American 

Second army contract received by 
North American Aviation Inc., 
within a month is for 120 Observa- 
tion planes of a design that won 
the recent Air Corps competition at 
Wright Field. Production on this 
model will begin next summer. 

The three-place Corps and Army 
Observation plane is of the all-metal, 
mid-wing type. In its design the 
specific requirements of the observer 


have been kept in mind. In addition 
to the observer, a pilot and gunner 
are carried. The observer has ample 
room for photographic work, map- 
ping and general observation. He 
also has an upper position for radio 
work and relief piloting. The gun- 
ner is located in the rear for defen- 
sive purposes. 

Contributing to the performance 
of the ship are retractable landing 
gear and tail wheel, streamlined 
fuselage and improved tail group 
form, and a specially designed engine 
cowling. 
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SIX YEARS’ PERFORMANCE on the C-3 
EARNS ITS RIGHT 
to be on the 
AERONCA LOW-WING! 




F EW are the registered thousands of airports 
in America that do not have an Aeronca 
C-3 glide down onto the runway. For it’s that 
kind of ship. World famous, nationally popular, 
it has earned its way into private flying on per- 
formance. 

So it's important news when a firm renowned 
for this ship, adopts that super-soft shock- 
absorbing air cushion— the Goodyear Airwheel* 
for its newest contribution to the airlancs— the 
new Aeronca low-wing. 

In making the decision J. C. Welsch, for the 
Aeronautical Corporation of 
America, writes: “As you know, 
we have been using Goodyear 
Airwheels on the Aeronca C-3 
for the past six years. After hav- 
ing exceptionally satisfactory 
service from this equipment we 
did not consider it necessary to 
look elsewhere for wheels, tires 
or brakes for our new low-wing. 


This makes use of Goodyear wheels, tires and 
brakes 100% on Aeronca models.” 

In countless tests Goodyear Airwheels have 
proved they are the safest equipment under- 
wheel. They literally cushion every landing. 
They turn forced landings in plowed ground, 
corduroy fields and snow and sand into smooth 
landings. They are particularly a safety factor 
in student flying. They relieve all ships of the 
ground strain and stress of any landing and they 
lighten the shock of every bounce -in landing. 


Adding all these up it is easy to understand why 
more and more manufacturers 
are choosing Goodyear Air- 
wheels. And why more and 
more passenger lines are adopt- 
ing them for every ship in the 
run. Perhaps they are enough 
reasons for you to switch over 
to Goodyear on your own ship 
— remember Airwheels are first 
choice for safety. 


*IF IT ISN’T A GOODYEAR 
IT ISN'T AN AIRWHEEL 

AIRWHEEL is Qood year’s 

trademark, registered in the 
U. S. A. and throughout the 

thatQoodyear is the exclusive 
maker of AIRWHEEL Tires 



ON YOUR NEW SHIP SPECIFY GOODYEAR AIRWHEELS AND GOODYEAR AIRPLANE BRAKES 


CCFN-1 Trainer 

Canadian Car & Foundry offers 
two place biplane 

A NEW trainer has been added to 
the line of products offered by the 
Canadian Car and Foundry Com- 
pany. Simple in construction and 
low in cost the CCFN-1 is a two 
place sesquiplane with tandem seat- 
ing, powered with either the 100 or 
125 hp. Kinncr or 145 hp. Warner 
engines. 

The wing cellule consists of a cen- 
ter section and four panels. Rect- 
angular section solid spruce spars 
and wooden ribs without nails are 
used. In large production metal ribs 
will be substituted. All bracing struts 
and fittings are of chrome molyb- 
denum steel tubing. Square swaged 
wire is also used in the internal brac- 
ing. Alclad sheet is used for the 
leading edge to rear spar. Ailerons, 
on the upper panels only, are built 
up of welded chrome molybdenum 
steel tubing. Covering is fabric. 

The fuselage is a normal welded 
steel tube structure without wire 
bracing. Metal covering is used for- 
ward and fabric in the rear sections. 
The N.A.C.A. engine cowling is split 
and can be swung open or removed 
for servicing without disturbing the 
propeller. A luggage compartment 
in the rear is accessible through a 
door in the side of the fuselage. 

Tail surfaces are of welded chrome 
molybdenum steel construction. A 
collar fitting for the rear stabilizer 
tube allows it to swivel and elimin- 
ates the torsional stresses of the plain 
lug type fitting. Vertical surfaces 
are of the cantilever type while the 
horizontal members are externally 
braced. Elevators have trimming 
tabs controllable from either seat. 
An adjustable stabilizer is optional. 

Landing gear consists of two sepa- 
rate units with main legs of the oleo 
type and pyramid mountings. Tele- 
scopic tubes are interconnected with 
large scissor hinges to prevent the 
lower tube from swiveling. 6.50x10 
low pressure tires and wheel brakes 
are provided. An 8-in. streamline 
tail wheel is mounted to swivel 360 
deg. The mounting socket is de- 
signed to take optional skid equip- 

The detachable engine mount is 
designed for several makes and types 
of engines. Fuel and oil tanks are 
cradled on the engine mount with 
fuel shut-offs in either cockpit. 

Stick and rudder pedals are stand- 
ard equipment and front cockpit 


controls are readily detachable. Ball 
bearing are used extensively in the 
control system. Individual wind- 
shields for both cockpits or a tunnel 
type enclosure are available. 

Specifications of the CCFN-1 are: 
Span (upper) 30 ft.; lower, 22 ft. 
7 in.; length, 22 ft. 9 in.; height, 8 
ft. 3 in. ; wing area. 200 sq. ft. ; tread 




Portable Learadio 

Light-Weight Radio Transmitter 

and Receiver for Field Use 

Featuring light weight and 
rugged construction, and devel- 
oped primarily for use in bush coun- 
try where communications are diffi- 
cult, a new two way portable radio 
unit offered by Learadio (New York, 
N. Y.) will prove of special interest 
to operators of air charter and 
freight service, military air units, 
and others. 

Designed to provide day and night 
two way communication up to 300 
miles by radio telephone, and over 
even longer distances by use of teleg- 





raphy, the new Lear unit has 7 
tubes in all, is specially designed 
for hard service and long use with- 
out adjustment, employs an antenna 
designed for difficult transmission 
from poor sub-soil terrain, requires 
only a few minutes to set up and 
get operating on any ordinary type 
of gasoline, and weighs only 25 
lb. The unit consists of a small 
single cylinder gasoline engine of 
four cycle valve-in-head type, driv- 
ing an alternator delivering 200 
watts at 110 volts, and enclosed in a 
substantial duralumin case. The unit 
puts out between 20 and 30 watts, 
100 per cent modulated, on telephone 
ot telegraph, crystal frequency stabil- 
ized for both transmission and re- 
ception to insure that mistuning will 
not prevent completion of scheduled 
Contacts. The receiver normally 
works into a small loudspeaker which 
is automatically cut out when head- 
phones are plugged in. An anti- 
noise type close-talking microphone 
is provided for transmission. It has 
a button control which, when de- 
pressed. turns off the receiver and 
turns on the transmitter. The same 
antenna is used for both transmis- 
sion and reception. The unit is de- 
signed for any frequence range from 
3000-10,000 KC, or from 30 to 100 
meters. The design is based on the 
use of two identical units, one at 
the base and one at the field of oper- 
ation, both tuned to the same fre- 
quency and held there by the piezo 
crystal oscillator. 

Gasoline consumption is about one 
pint per hour, the tank holding suffi- 
cient fuel for approximately three 
hours' operation. 
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Tho Grumman Gulthawk is a high per- 
cially lor A1 Williams 


Grumman builds special acrobatic 
Gulfhawk lor A1 Williams 


Designed-particu- 

LARLY for high performance and 
acrobatics but also adaptable for 
cross-country flying. Al Williams’ 
new Gulfhawk has just been com- 
pleted at the Grumman factory. The 
new Gulfhawk (Model G-22) has 
no unusual stnictural features. It 
is built to high load factors and has 
an exceptionally large tail for 
maneuverability. The engine is a 
Wright Cyclone G with a 3-blade 
Hamilton Standard controllable 
pitch propeller. 

Among the outstanding features is 
the equipment for upside down fly- 
ing. Gasoline and oil tanks have 
several outlets, one of which is at 
the geometric center of the tank in 
each case. A second scavenger pump 
and five drain lines have been added 
to the regular engine installations. 
Ey the use of this equipment it is 



possible to fly in inverted positions 

Special accessories include an im- 
proved model of the Coffman Car- 
tridge Starter (Aviation, Oct 1936) 
with the breech in the cockpit where 
it can be loaded by the pilot. Other 
equipment includes a Sperry Artifi- 
cial Horizon Directional Gyro and 
a Cambridge Exhaust Gas Analyzer. 

Dimensions and specifications are 
as follows: 


Span (upper wing) 28 ft. 6 in. 

Length overall 23 ft. 18 in. 

Gross weight (144 gal. fuel)... 4195 lb. 
Gross weight (42 gal. fuel) ... .3583 lb. 
Maximum speed (12,000 ft.). 290 m.p.h. 
Cruising speeds: 



Rate of climb. 
Ceiling 


...250m.p,h. 
.. .225 m.p.h. 

. . .200ra.p.h. 
... 175 m.p.h. 
ft. per min. 
. . . .26,000 ft. 



CURTISS -WRIGHT CORPORATION 


CURTISS AEROPLANE DIVISION 


BUFFALO 


NEW YORK 
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yfJlTED AlRCm s 

.„ x ,u> /fo DOUCjCys 


Douglas DC-3 fleet...the culmination of "Aircraftsmanship", 
maintaining regular schedules over UNITED AIR LINES. ..in- 
augurates a new high in air travel. 

These luxurious sky pullmans . . . equipped with every 
proved complement to passenger comfort and operating 
efficiency.. .reflect the ultimate in Flight Security. 



PIONEER INSTRUMENT CO., INC • 754 LEXINGTON AVENUE • BROOKLYN, N. Y. 
A SUBSIDIARY OF THE BENDIX AVIATION CORPORATION 


Miles Mohawk 

Col. Lindbergh's British Plane 
Has Menasco Engine 


THE OUTSTANDING SUCCESS 
“ of all Lindbergh flights is due in 
no small measure to careful and per- 
sistent attention to details in prelimi- 
nary arrangements and equipment 
design. This same meticulousness 
has gone into the design of the new 
Miles Mohawk just completed for 
Col. Lindbergh by Phillips & Powis 
Aircraft Ltd. of Reading Aerodrome 
in England. The designer is F. G. 
Miles who has turned out a number 
of British sport planes. 

Although the airplane is British 
in design and manufacture, an 
American engine was selected. It is 
a 6-cylinder in-line supercharged 
Menasco B6S. rated at 200-270 hp. 
Arrangements have been made 
separately by Phillips & Powis to 
manufacture Menasco engines under 
license in England and a plant for 
the purpose is planned. 

The Mohawk is a two-place low- 
wing monoplane of construction 
similar to that of other Miles de- 
signs — wood and fabric throughout 
with cantilever wings and tail. To 
provide control up to and beyond 
the stalling angle and a steep gliding 
angle, Miles patented spit trailing 
edge flaps are installed. A single 
Lockheed shock absorber is used for 
each wheel, and brakes are included 


in the landing gear equipment. Pro- 
vision is made for quick substitution 
of seaplane float equipment, 

A tandem seating arrangement is 


used with the back seat adjustable. 
Transparent panels slide up trorn 
each side of the cockpits to form an 
enclosure. Dual controls are pro- 
vided. A full set of instruments and 
equipment including parachute flare 
apparatus of American manufacture 
are included. 

Specifications are: 

Span 35 ft. 

Height 6 ft. 

Span folded 16 ft. 6 in. 

Wing Area 182.75 sq. ft. 

Wei Jit Empty 1,605 lb. 

Gross weight 2,700 lb. 




A v i a't 1 o H 





4S 


AVIATION' 
February. 1937 



WITH NEW DOUGLAS TRANSPORTS 


Step out of winter into the warm comfort of one of 
Eastern Air Lines' latest Douglas T ransports . . . and you 
will be in Florida in less than eight hours. * Augmenting 
its Douglas service already famous from New York, 
Philadelphia, Baltimore, Washington and Chicago to 
the South, the Great Silver Fleet is greater still with 


these larger, faster, even more luxurious Douglas giants. 
* Cradled on 95-foot wings, completely soundproofed, 
steam heated and equipped with adjustable divan chairs 
for 21 passengers— these latest Douglas Transports are 
the world's most advanced method of transportation. 
Douglas Aircraft Company, Inc., Santa Monica, Calif. 


WHEREVER YOU G 
In AMERICA. ..on American Airlines, Inc. 

. . . Eastern Airlines ... Pan American Air. 

ways . . . T.W.A., Inc United Air Lines 

... and Wilmington-Catalina Airline, Lid. 
In THE ORIENT ... on Japan Air Trans- 


>, TRAVEL VIA LUXURIOUS DOU 

port, China National Aviation Corporation, 
and K. N. I. L. M. in the Netherlands Indies. 

In SOUTH AMERICA... on Pan American 
Grace Airways. 

In EUROPE. ..OELAC in Austria; Deutsche 


GLAS EQUIPMENT 

Lufthansa in Germany; K.L.M. in the Nethl 
erlands; L.A.P.E. in Spain; LOT in Poland; 
CX.S. in Czechoslovakia; Avio Lince Ital- 
ianc in Italy; and Swissair in Switzerland. 
In AUSTRALIA . . . Holyman's Airways. 


DQUGLRS 



Fabric Rejuvenator 

New Solution Gives New Life to 
Old Dope 

Operators seeking maximum serv- 
ice before recovering fabric covered 
surfaces have found Berryloid Fabric 
Rejuvenator, recently introduced by 
Berry Brothers, of considerable help. 
This product gives new life to old 
dope, seals cracks and breaks and 
tightens up flabby finishes according 
to word from the manufacturer. — 
Aviation, February, 1937. 



portance, is being marketed under 
the generic term neoprene. 

The new name neoprene is not 
trade marked and may be freely used 
by rubber manufacturers to describe 
products which embody the distinc- 
tive characteristics of this unique 
material— Aviation, February, 1937. 


Tachometer 

New Hosier TEL Tachometer In- 
corporates Automatic Engine 
Time Register 


Exhaust Analyzers 

Two Instruments For Exhaust 
Analysis Employ Different 
Principles 


TWO NEW EXIfcVUST ANALYZERS, 
each of a distinctly different type, 
recently have been placed on the 


The Permutit Company, of New 
York, announces the Ranarex which 
operates on a mechanical principle 
based on the knowledge that the spe- 
cific weight of exhaust gases varies 

This principle has been proved in 
practice by Ranarex CO, recorders 
in use in both stationary and marine 
steam power plants. The instrument 


mechanically of the weight 

through means of electric 
fans and impulse wheels 
through differential couplers 


iparison 
of air 
it gases, 
driven 
linked 



calibrated in terms of air-fuel ratio. 
The instrument is of rugged con- 
struction and is readily portable. It 
may be operated from the standard 
lighting circuit or, with a 6 volt DC 
motor, it will operate for a minimum 
of five hours on a single charging 
of a standard automobile type of 
storage battery. 

Also of rugged construction, and 
readily portable, not even requiring 



an electrical connection, is the new 
Hays Orsatomat offered by The 
Hays Corporation, Michigan City, 
Indiana. The instrument is simple 
in operation, has no moving me- 
chanical parts, and requires no skill 
on the part of the operator. Using 
a chemical principle, the Hays ex- 
haust gas analyzer uses a sample 
of the gas to be analyzed by passing 
it through an absorbing chamber 
filled with caustic potash, which ab- 
sorbs all of the carbon dioxide; the 
vacuum produced being used to op- 

scale which is calibrated in terms of 
COs percentage. The manufacturers 
state that a sample of gas may be 
analyzed in twenty seconds by this 
method.— Aviation. February. 1937. 


Neoprene 

New Name for Synthetic Rubber 
by du Pont 

Formerly sold by E. I. du Pont de 
Nemours & Company under the trade 
mark DuPrene, the synthetic rub- 
ber now widely used where resist- 
ance to the deteriorating effects of 
oil, gasoline, solvents, refrigerants, 
heat, sunlight and ozone are of im- 


A NEW DUAL PURPOSE TACHOMETER 

of chronomctric type is announced 
by R. W. Cramer & Company, Inc., 
67 Irving Place, New York City, 
American distributors for the Swiss 
Hasler^ tachometers. Unique fca- 

non-resettable register, automatically 
totalizing engine running time. The 
counter reads up to 999 hours 59 
minutes and at 1,000 hours it starts 
from zero again. — A viation, Feb- 
ruary, 1937. 



Ranarex Exhaust Gas Analyzer Made 
by Permutit. 
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UNITED AIR LINES' 

new $3,000/000 fleet equipped with 



Macwhyte salutes this new standard in fast, comfortable air 
travel ! We are proud of the part we have played in equipping 
this great new United Air fleet. 

Macwhyte Aircraft Cable is precision made in our own plant 
on special aircraft cable machines. This modern equipment is 
used for making both PRE formed and non -preformed cables. 
Manufacturing operations are under the close supervision of 
metallurgists and engineers. Tension, torsion, bending, fatigue 
and corrosion tests are constantly made in accordance with the 
latest A-N specifications in order to produce the most depend- 
able, longest -wearing cable possible. Write for Aircraft Cable Folder. 


Macwhyte Tie Rods 




MACWHYTE 

COMPANY 



Cotm 



Need Special Rating 


should have special license, and the 
hours required should be greater 
than a transport as this work cannot 
be done right even by old transport 
pilots. It takes a man with a spe- 
cial make-up to do this kind of work, 
and he should be made to put in so 
many hours a year to hold this 
license or rating. Our future pilots 
depend on their first instructions and 
so does aviation. — W. H. Winca- 
paw, commercial pilot, Winthrop, 


Patience a Virtue 


a good pilot but lie must quickly 
gain the full confidence of his pupil 
in every way. As in other profes- 
sions, an experienced instructor 
never forgets that he also had to 


and t: 


t the only r 


has a student is that the student 
wants to be a pilot and is willing 


structor can ruin many good 
students and stop them from com- 
pleting courses. Such a teacher can 
make a solo flight a thing to dread, 
while a patient instructor never has 
to worry about the future safety of 
the normal pupil. The Army Air 
Service during the war had to create 
a school of instructors. Experienced 
men could solo their students with 
safety in 5 hours while flyers with 
no experience would give dual for 
as long as 20 hours and then take 
a chance on the solo. A pilot with 
200 hours should be able to instruct 


providing he has the right tempera- 
ment and, if he has not, he will not 
get many students. There is no 
way that I see to check on the 

school, as mentioned above, is avail- 
able. — F rank Mills, chief pilot, 
Essington School of Aviation and 
Seaplane Base, Essington, Pa. 


Too Fine a Point 

We do not believe that a special 
license should be required for fly- 
ing instructors. We think that such 
a requirement would decrease the 
possibility of expanding aviation ac- 
tivity throughout the country, which 
we now find progressing at an en- 
couraging pace. In order to give 
flying instruction, a pilot should be 
able to pass two requirements, that 
is, first — he should have a trans- 
port license, and second — he should 
possess a certain personality and 
mental attitude that will enable him 
to do his work correctly. 

The Department is now taking 
care of transport regulations. The 
second requirement is something that 
has to be worked out by itself in 
each locality. In the cases of es- 
tablished schools, the managements 
usually make certain that their in- 

ality and mental attitude. In the 
cases of the individual operators, 
the question is usually settled by 
the customers themselves. A suc- 
cessful instructor produces success- 

structor does not show good re- 
sults, he will soon be eliminated by 
the simple process of not having 
enough business to enable him to 

° We do not think it fair to strangle 
ourselves with a regulation that 
borders on so fine a point as the 
difference between good and perfect. 


The bad usually seem to eliminate 
themselves. — J. F. Donovan, jtfan- 
ager, Associated Air Sendee, Ltd., 
Pah Alto, Cal. 


An Unwise Restriction 

there is bound to be a division of 
policy. It is the opinion of many in 

laws and regulations at the present 
time to properly govern the indus- 
try. This also applies to the ques- 
tion of an instructor’s license. With- 
out doubt there are abuses in the 
use of transport licenses by in- 
structors. However, any complica- 
tions in this respect are a question 
of enforcement of existing laws and 
care in examining applicants for 

The number of hours and the 
training required for a transport 
license should be sufficient to train 
an instructor. A pilot that is in- 
herently inapt as an instructor will 
soon choose another line of work; 
if he is properly qualified as an in- 
structor he should be able to teach 
students how to fly safely regard- 
less of his aptitude for instruction. 

industry with a multiplicity of reg- 
ulations.— A rthur S. Peirce, Tay- 
lor Aircraft Co., Bradford, Pa. 


Next Month's 
Question 
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Highlighting recent events in the aviation world 



ten of American's DC-3's scheduled for 


Accident Series 

Operators and iederal units move to take 
corrective action as year-end toll of lives reaches 32 


i honors . . . W. A. Hamll- 
wins AVIATION'S annual 


Fob a period of a month, from the 
middle of December until the middle 
of January, the gods of chance 
rained ill luck on air transport op- 
erators. In that brief period five 
U. S. airlines suffered accidents— 
four with attendant loss of life. 

In six crashes there were 51 peo- 
ple involved. Of these 32 died (15 
crew, 17 passengers), seven were 
injured (3 crew, 4 passengers), and 
twelve were unhurt (3 crew and 9 
passengers). 

First mishap was to a Western Air 
Express liner, which disappeared 
with seven aboard on a flight be- 
tween Los Angeles and Salt Lake. 



Three days later, Dec. 18, a North- 
west Airlines Lockheed Electra, fly- 
ing between St. Paul and Seattle, 
reported its position at 4:19 A.M. 
as 80 miles west of Elk River, Ida. 
That was the last that was heard 
from the ship. Aboard were Pilot 
Joe Livermore, Co-pilot A. A. Haid, 
but no passengers. 

Dec. 21 the wreckage was sighted 
from the air on a ridge 15 miles 
south of Kellogg, Ida. 

The next crash in the series had 
no serious consequences except the 
loss of a ship. On Dec. 19 an East- 
ern Air Lines Douglas, Northbound 
to New York from Miami, ran into 
heavy weather at Camden, N. J., 
finally wound up on a ridge north- 
west of Port Jervis, N. Y„ 60 miles 
west of its goal. Pilot Henry T. 
(Dick) Merrill had brought the ship 
in through an eighth of a mile of 

motors, but leaving fuselage and pas- 
sengers almost intact. 

A crash on Dec. 23 cost the lives 
of six Braniff Airways employees, 
including Donald C. Walbridge, op- 
erations manager, and Sterling 
Perry, superintendent of mainte- 
nance. One of Braniff’s Lockheed 
Electras was undergoing a test flight 
following installation of an over- 
hauled right engine at Love Field, 
the Dallas Municipal Airport; the 
ship crashed after failure of that 

The next two accidents capped the 
climax. Both occurred in the moun- 
tainous region north of Union Air 
Terminal, Burbank, Ca|. Dec. 27 
a United Air Lines Boeing enroute 
to Los Angeles from San Francisco. 

of three, struck a ridge near Saugus, 


only twenty miles from the Burbank 
terminal. Next day all twelve aboard 
were found dead in the battered 
fuselage. The crash occurred during 

the whole western seaboard. It was 
the first fatal accident suffered by 
United in seven years of operation 
on the Los Angeles-San Francisco 

^On January 12 Western Air Ex- 
press suffered its second crash within 
a month, after a record of ten years 
without fatality. The scene was a 
few miles south of the spot where 
the United crash had occurred. Of 
the thirteen persons on board, one 
was killed outright and four more, 
among them Martin Johnson, the 
explorer, and co-pilot Clifford P. 
Owens, later died. The other eight 

But the appalling succession of 
accidents turned many a trafiic man- 

tent questioning as to the cause, not 
only from airline operators and gov- 
ernment bureaus, but from an 
alarmed public as well. Every cause 
from failure of the Department of 
Commerce radio facilities to inter- 
line jealousy among pilots to com- 
plete schedules has been put forward. 

Following the Eastern Air Lines 
mishap, E.A.L.'s general manager, 
Captain E. V. Rickenbacker, wrote 
a letter to Assistant Secretary of 
Commerce J. Monroe Johnson, sug- 
gesting four improvements that 
should be made in Department of 
Commerce and airline radio equip- 
ment. “In my opinion, such aids 
as recommended above, in conjunc- 

eliminate 75 per cent of the possi- 
bility of such accidents as occurred 
to Dick Merrill of Eastern Air 
Lines," said Captain Rickenbackcj. 

mitted general accord with Ricken- 
backer’s suggestions and urged 
“constant effort” on the part of the 
airline operators to improve their 
own radio equipment, install de-icing 
equipment, and thoroughly indoctri- 
nate flying personnel in blind flying 
methods, recommending courses on 
tlie Link trainer. He also promised 
continued effort on the part of the 

from Congress the necessary funds 
for improving its navigation facili- 
ties. He announced that a conference 
between airline operators and officials 


hand in aircraft operation would be 
called in the very near future. 


Jan. 12, as pure coincidence, came 
an announcement from the Depart- 
ment of Agriculture to the effect 
that 100 new off-the-airway weather 
reporting bases had been set up. 
They will report six-hourly obser- 
vations to Oakland or Chicago where 
they will be relayed over the entire 
airway weather system. Twenty 
other stations have been re-equipped 

From some quarters came the 
complaint that the airlines’ trouble 
was the result of faulty reception of 
the Commerce Department's radio 
beams, due to weather conditions 
which set up rain or snow static in 
the receiving antenna. 

with reception TWA has recently 
installed in all its ships a radio direc- 
tion finder, centering about an anti- 
storm-static loop antenna, developed 
by TWA engineers. After an obser- 
vation flight over the system, Eu- 
gene L. Vidal, Bureau of Air Com- 
merce Director, wired TWA 
president Frye: “From all our re- 
ports it appears that TWA has not 
only successfully eliminated snow 
and rain static from radio reception. 
. . .but is operating satisfactorily a 
new direction finder and homing 
device." Operation of the device de- 
pends on the familiar directional 

American Airlines is moving to 
meet the difficulties of beam naviga- 
tion by supplementing navigation 
equipment with the new radio com- 
passes developed by Bcndix. 

To insure proper operation of 
Federal aids. Chairman Royal S. 
Copeland of the Senate Commerce 
Committee said his Air Safety Sub- 

gress appropriation of $10,000,000 to 
improve weather reporting and radio 
facilities still further. 

A bill has been introduced in the 
Senate by Nevada's Senator Pat 
McCarran which would place air 
traffic regulation under the I.C.C., 
instead of the Bureau of Air Com- 


Aviation’s Award 

Hamilton of TWA recognized for 
maintenance achievement 

Walter A. Hamilton, system main- 
tenance superintendent for TWA, 
and for the last three years chairman 
of the A.C. of C. and the A.T.A. 
Maintenance Committee, was selected 
as the recipient of Aviation’s Main- 


tenance Award for 1937. Presenta- 
tion of the bronze plaque and certifi- 
cate was made by Col. Frederick L. 
Martin at a dinner held late in Janu- 
ary at the Hotel Van Cleve at Day- 
ton, Ohio. 

Hamilton has been active in the 
field of aircraft maintenance for 
many years. Under his guidance 
TWA’s great overhaul and servicing 
plant at Kansas City has been built 
tip and operated on such a high level 
of efficiency that it has become a 
standard of comparison for mainte- 
nance depots all over the world. 

The meeting at which the award 
was made was one of the regular 

held, by invitation of the Army Air 
Corps, at Wright Field. Represen- 
tatives of the Army and the Navy 
and other governmental services met 
with the Maintenance Committee to 
discuss common problems. At the 
end of the sessions Oliver West of 
United Air Lines was elected com- 
mittee chairman for the coming year, 
replacing Walter Hamilton. The 
committee elected C. S. I. Irvine, 
Assistant Chief, Engineering Section, 
Wright Field, as its second honorary 
member. 


N. A. C. A. Report 

Urges expansion of American 
research facilities 

Calling attention to recent in- 
tensification of basic research efforts 
on the part of European nations, the 
National Advisory Committee for 
Aeronautics, in its annual report to 
the President, urges “the wisdom 
and ultimate economy of its policy 



THE ANNUAL AWARD 





the past year its new 500-mile-an- 
hour wind tunnel, which has more 
than met its designed performance, 

2,000- ft. towing tank for the study 
of hydronamic characteristics of 
floats and hulls is being increased to 
a length of 2,900 ft., which will per- 


Transport Service 

American petitions ICC for off-line routes. 

PCA buys 10 Boeings 


o national defense and so ef 
: in the promotion of com 


The ICC has overruled a 
motion by the solicitor for the Post- 
office Department that the Commis- 
sion dismiss American Airlines' 
petition for establishment of off- 
line service between Detroit and 
Indianapolis for want of jurisdiction. 
American has also applied for per- 

Detroit and Cincinnati. Both East- 
Central Airlines have applied to the 

that has been granted at the time of 
writing. 

American Flagships — The final ten of 

American Airlines’ 30 Douglas DC- 
3's are scheduled for delivery begin- 

month. Already in service are eight 
14-passenger sleepers and twelve 21- 
passenger day planes. All the sleep- 
ers are being equipped with the new 
Bendix radio homing compasses. 


PCA expands— Ten Boeing 247-D 
transports have been purchased from 
United Air Lines by Pennsylvania- 
Central Airlines. They will replace 
Stinson A's and Boeing 247‘s for- 
merly used by Central Airlines and 
Pennsylvania Airlines. PCA's new 

headquarters will be located on Pitts- 
burgh's Allegheny County Airport. 
Starting about January 15, Flint, 
Mich., was scheduled as one of the 
major stops on the Pittsburgh-De- 
troit-Milwaukee route of this pro- 
gressive company. 

WAE DC-3'a — Western Air Express 
has ordered two 14-passenger Doug- 
las DC-3 sleeper planes, at a cost of 
about $250,000. Schedules will con- 
tinue to tie in with United’s at Salt 
Lake City, offering identical equip- 
ment for service from southern Cali- 
fornia to Salt Lake, thence to the 
east coast by way of United’s mid- 
continent route. 



Radio Research 

Bendix Aviation forms new radio 
unit for extensive research 


The Bendix Aviation Corporation 
has consolidated four radio and avi- 
ation equipment companies into a 

Radio Corporation. The new organi- 

ment for communications and navi- 
gational purposes for the aircraft 
industry, with particular attention to 
blind flying and safety in landing 
under adverse weather conditions. 
Vincent Bendix will be president and 
other executives will be drawn from 
the four companies making up the 

Included in this group is L. A. 
Hyland, of the Radio Research 
Company, vice president and general 
manager; Roy T. Hurley and W. P. 
Hilliard, vice presidents; C. E. Mead, 
vice president and works manager; 
Walter J. Buettner, treasurer; 
Henry Gossner, secretary and W. H. 
Houghton, controller. 

The companies which form the 
new Bendix affiliate are the Radio 
Research Company, Inc. of Wash- 
ington, D. C, the Radio Products Co. 
of Dayton, Ohio, the W. P. Hilliard 

The new company will have plants 
and laboratories in Chicago, Dayton, 
Washington and Oakland, Calif., and 
will be staffed with more than 100 

One of the major benefits to 
be derived from such large-scale 
research facilities, according to Mr. 
Bendix, will be availability of the 
resources and manufacturing experi- 
ence of the parent corporation. He 

radio equipment for the private plane 


Navy Voughls 

40 scout-bombers of SBU-1 type 
ordered for fleet service 

Only military order of the month 
came from the Navy and went to 
Chance Vought Aircraft Division of 
United Aircraft Corporation. It is 
for 40 scout-bombers, basically simi- 
lar to the SBU-1, of which 84 were 

The plane is a two-seat biplane of 
metal structure, fabric covered. 
Power is derived from a 700-hp., 14- 
cylinder Pratt & Whitney Twin 
Wasp Jr. engine, delivered through 




AVIATION 
February, 1937 



The extent to which 
manufacturers depend up- 
on the Nickel Alloy Steels 
to give long life and reliability 
to aircraft engines is testified to 
by the fact that some of these en- 
gines contain as many as fifty Nickel 
Steel parts .. .Their superior toughness and 
strength, together with their high resistance 
to fatigue and stress, make the Nickel Alloy 
Steels the standard materials for highly stressed 
engine applications in the aircraft of every country. 


HICKEL ALLOY STEELS 

THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL ST., NEW YORK, N.Y. 


a Hamilton Standard controllable 
pitch propeller. 

Specifications and performance fig- 
ures for the SBU-1, which have 
heretofore been withheld, arc as fol- 
lows : span, 33 ft. 3 in. ; length, 21 ft. 
9jt in.; gross weight 5,318 lb.; top 
speed, 205 m.p.h. at 8,900 ft.; land- 
ing speed 65 m.p.h.; service ceiling 
24,600 ft. 


Canada’s Air Force 

1937 estimates call for doubling 

As A first step toward a declared 
policy of cooperative Empire de- 
fense, Canada in January announced 
a policy of greatly increasing her 
military strength in the air. Esti- 
mates which were submitted to the 
Dominion’s House of Commons on 
Jan. 18 called for an increase of 
over 100 per cent for the Royal 
Canadian Air Force, providing for 
extensions in every branch of the 

Total defense estimates call for 
an expenditure of $34,999,000, of 
which $11,381,000 is for the 
R.C.A.F. This compares with only 
$4,685,000 in 1936. 

Personnel of the permanent air 
force will be increased from 147 of- 
ficers and 933 airmen to 198 of- 
ficers and 1,498 airmen. With simi- 

forcc, total strength will be 331 
officers and 2,444 airmen. 


Hughes Record 

Twin Wasp Jr.-powered racer 
fUes L.A.-N.Y. in 7 hr. 28 min. 

Even aeronautical people were 
amazed when Howard Hughes 
slammed his Cyclone-powered North- 
rop Gamma from Los Angeles to 
New York in nine hours and a 
half a year ago. Last month, al- 
most exactly a year later, they were 


Calendar 



young movie producer broke his own 
record by two hours. This time he 
flew the 2,490 miles non-stop in the 
incredible time of 7 hours 28 min- 
utes 25 seconds, to maintain an aver- 
age speed of 332 miles an hour. 

This time he flew the racer of his 
own design with which he set the 
present world landplane speed record 
of 352 miles an hour in September, 
1935. It is powered with a Pratt & 
Whitney Twin Wasp, Jr., delivering 
1,100 hp. 

Over Winslow, Ariz. the appara- 
tus governing the flow of oxygen to 
his face mask failed to function 
properly and he found himself feel- 
ing distressed. He nosed down to 
15,000 ft., yelling to relieve the pres- 
ing all right again. He had intended 
stopping at Chicago, but weather was 
so good, and fuel consumption so 
low that he decided to come on to 
Newark non-stop, crossing the finish 
line at 12:42:25 p.m. 


Industry Notes 

Several factories expand. Tay- 
lor expects to produce 2,500 

Aero Engineering Corporation 

ties from Long Beach. Cal., to Metro- 
politan Airport, Van Nuys. A new 
company is being formed which will 
acquire a 20-acre tract and a num- 
ber of buildings which will provide 
about 50,000 sq.ft, of floor space. 

Present plans call for production 
of 25 Aeroneers. The company is 
negotiating for the granting of man- 
ufacturing licenses in Great Britain 
and Canada. 

Lockheed expansion— A f ter leasing its 
present factory and site at Bur- 
bank, Cal., for more than four years, 
Lockheed Aircraft Corporation has 
announced their purchase together 
with several acres of adjacent prop- 
erty, at a cost of $165,000. To meet 
the demand created by a $2,250,000 
order backlog — 400 per cent greater 
than a year ago — an extensive ex- 
pansion program is in progress. 

2,500 Cubs — which is the number the 
Taylor Aircraft Company of Brad- 
ford, Pa., expects to manufacture and 
sell during 1937. 1936 showed a 

160 per cent increase over the year 
before, a total of 550 Cubs having 
been turned out. 

Floel reorganization — Fleet Aircraft 
of Canada, Ltd., has been reorgan- 
ized under Canadian law as Fleet 
Aircraft, Ltd. Authorized stock 
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EDO AMPHIBIOUS FLOAT GEAR 

First to be licensed by the U. S. Bureau of Air Commerce 
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EDO AIRCRAFT CORPORATION 

600 Second Street, College Point, L. I., N. Y. 


was increased from 10,000 shares to 
100,000 shares, which will give the 
company a capitalization of $1,000,- 
000. Fleet was originally a Con- 
solidated Aircraft Corporation sub- 
sidiary; as reorganized, it will be 
entirely controlled and primarily 
owned by Canadian interests. 

Officers of the new company are: 
W. J. Sanderson, president and gen- 
eral manager ; E. G. McMillan, vice- 
president; and H. E. Langford, sec- 
retary and treasurer. 

Insurance engineers— Aero Insurance 

Underwriters have announced a con- 
siderable expansion of their engi- 
neering department, which was es- 
tablished in 1924. The expansion 
is to provide facilities for periodic 
inspection of all risks insured by the 
company. The engineering depart- 
ment is headed by Jerome Lederer. 
who is also secretary of the Aero- 
nautical Division of the National 
Safety Council. 

Propeller absorption — Announcement 
that the Supreme Propeller Com- 
pany, Wichita, Kan., has been ab- 
sorbed by Barkley-Grow Aircraft 
Corporation, Detroit, Mich., is made 
by Commander H. B. Grow, presi- 
dent of the latter firm. Tests are 
now being conducted on a prelimi- 
nary production group of Supreme 
propellers, some of which are sched- 
uled for display at the New York 
Show. Quantity production of pro- 
pellers in the low power range is 
olanned for early February. The com- 
pany is also building a twin-engined 
transport plane for feeder line and 
general purpose use. 

Martin changes— Glenn L. Martin, 
president and chairman of the board 
of the company which built the Pan 
American Clipper ships, has an- 
nounced plans for doubling the size 
of his plant at Middle River, near 
Baltimore. The program calls for 
expenditure of $2,000,000, of which 
$600,000 will go for new machinery. 
Construction plans call for an as- 
sembly building 300 ft. wide by 
500 ft. long, with a minimum height 
of 40 ft. Mr. Martin says "it will 
constitute the largest unobstructed 
airplane factory space in the world.” 


Transport Abroad 

"C" boats improve Imperial 
service. K.N.I.L.M. extension 

With the third of the Empire fly- 
ing boats, "Castor,” in service. Im- 
perial Airways of Great Britain on 
fan. 4 eliminated the train link be- 


tween Marseille, France and Brindisi. 
Italy. This reduces to one night, 
between Paris and Marseille, the 
time passengers must spend on trains. 
From Brindisi the route is across the 
Mediterranean to Alexandria. 

Bornoo oxtorslon— K.N.I.L.M., the 
Royal Netherlands Indies' Airways, 
extended their Java-Komeo line, be- 
tween Batavia and Balikpapan. 350 
miles to Tarakan on Borneo's east 
coast. The line now stands ready to 
extend operation from Batavia to 
Manila as soon as Philippine au- 
thority is granted. The Batavia- 
Tarakan service is weekly and is 
maintained with Douglas DC-2's. 


Financial 

Record sales, bonuses, dividends 
show encouraging upswing 

The fourth quarter of Douglas 
Aircraft's fiscal year, ended Nov. 
30, showed net sales of $4,317,000, 
against a total of $3,631,000 for the 
preceding nine months. The $7,948,- 
000 net sales for the year were the 
highest in the company's history. 
Unfilled orders as of Nov. 30 reached 
a new high of $24,526,000, compared 
with $12,000,000 for 1935. 

A Christmas bonus for 1,100 
North American Aviation employees 
who earned less than $3,600 a year 
was announced by President J. H. 
Kindelberger. Employees with a year 
or more service received $35 to $50. 


PRESSING PROBLEM 


Western Air Express directors 
have declared a 25 cents a share 
dividend on capital stock. It was 
payable last Dec. 23 to stockholders 
of record Dec. 12. The last previous 
payment by W.A.E. was 15 cents 
a share in 1931. 

TWA paid a special dividend of 
25 cents a share on Dec. 21. 




"CAVALIER'' ARRIVES 

at Bermuda, where she will shortly start New York-Bermuda s 
one o! Imperial Airways' Empire llying boats. 
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Sewices, wd Atyuyils 

lour of (he flying fields 


» A L A B A M A— Steadham Acker, 
manager of the Birmingham Mu- 
nicipal Airport, has been elected 
governor for Alabama of the Na- 
tional Aeronautic Association for 
1937, according to announcement 
by Hayden Brooks, retiring presi- 
dent. Later the NAA announced 
that Mr. Acker had been appointed 
official air meet director for Ala- 
bama, Tennessee, Mississippi and 


» ARIZONA— Frank H. Robertson 
has established a fixed-base flying 
service at Phoenix Sky Harbor, 
offering student instruction, sight- 
seeing rides, and charter flights. 
The Phoenix City Council has con- 
tributed $10,000 to secure a $100,000 
fund from the WPA to oil the field, 
which is quite dusty when dry. 

» CALIFORNIA— Members of the 
Los Angeles Aviation Country 
Club have selected San Diego as 
the goal for their first air tour of 
1937, which was scheduled for Jan. 
23 and 24. . . . W. F. Harbaugh. 
Sacramento, was expecting to take 
delivery on his new Porterfield late 
in January. The ship was sold 
through Dale Hunter, who bases at 
Sacramento Municipal Airport, by 
Bob Kashower, Porterfield’s West 
Coast Sales Manager. 

» CONNECTICUT — John H. Tweed, 
manager of the New Haven Mu- 
nicipal Airport, has reported that 
1936 was the busiest year the airport 
has ever seen. Total of visiting 
aircraft reached 1,706, 143 more 
than in 1935. 

» FLORIDA — More than 10,000 spec- 
tators witnessed the airshow dedicat- 
ing Morrison Field, West Palm 
Beach's new $175,000 municipal 


» ILLINOIS— Joseph H. Seyller has 
been named president of the Aeronca 
Flying Club, Peoria, replacing Jack 
Weaver. Other officers are: Carl 


Willi, vice-president, and Dr. Lloyd 
K. Wyatt, secretary-treasurer. 

» INDIANA— Newly elected officers of 
the South Bend Flying Club for 
1937 are: Harry S. Wagner, presi- 
dent; Fred T. Wharton, vice-presi- 
dent ; Marjorie Stables, secretary ; 
Louis Taylor, treasurer; George Fet- 
ters, sergeant-at-arms. 

» KANSAS — A new Taylor Cub has 
been purchased by the Fowler Fly- 
ing Service of Dodge City. It was 
purchased from the Harte Flying 
Service, of Wichita. 

» MAINE— Northeast Airways, Inc., 
basing at Portland City Airport, 
has been named dealer for Taylor 
Cubs. The company also conducts a 
flying school. Late in December a 
$10,000 lighting system was inaugu- 
rated at the Portland City Airport. 

» MARYLAND— Fred E. Ennis has 
purchased a 190 acre tract a mile 
and a half from Salisbury, where 


He plans to open a charter service, 

» MASSACHUSETTS— Charles Hamil- 
ton, manager of the Bayside Flying 
Service, Hingham, has purchased a 


» MICHIGAN— The Battle Creek 
City Commission has appointed 
Keith Moon manager of Kel- 
logg Airport. . . . L. D. Honey- 
well, Gordon Kilmer, Ken Aucom- 
paugh, and Russell Bishop have 
formed the Bishop Flying Service, 
Inc., which will operate a charter 
and taxi service at Bishop Airport, 
Flint. 

» MONTANA— The new administra- 
tion building at the Helena Airport 
was occupied recently. 

» NEW HAMPSHIRE— The city of 
Concord has leased the Concord 




to renew, paying* a rental of $1 a 
year to the State. 

» NEW YORK — Ten charter members 
have formed the American Flying 
Club at Maspeth. The club has 
purchased a Taylor Cub for flying 
instruction. Charles Wellstead is 
chief instructor. 

» OHIO — New 4,000 ft. runways 
will be constructed at Toledo's 
newly acquired municipal field, 
Transcontinental Airport. . . . Day- 

Vandalia was dedicated Dec. 17, 
aviation’s 33rd birthday. On that 
day TWA started regular schedules 
through Dayton. 

» OKLAHOMA — Sale of gasoline and 
oil at the Oklahoma City Munici- 
pal Airport has shown a substantial 

according to a report of Manager 
William Bleakley. 

» OREGON — E. F. Kiso, Seattle, 
has purchased a new Taylor Cub on 
floats. . . . Portland Air Service, 
operating at Swan Island, Portland, 
has been purchased by the S. & M. 
Flying Service, owned by Tracy 
Shute and L. C. Moore. 

» PENNSYLVANIA— Donald Nelson 
has opened a charter service at the 
Pipher Airport, East Stroudsberg, 
where he will have three planes. He 
will also maintain a repair shop. 
. . . Robert C. Helfrich and Win- 
fred M. Post, Jr., have leased the 
Allentown-Bethlehem Airport, 
which they will operate. Both are 
graduates of Parks Air College. 

» TENNESSEE— Stanley Frame, chief 
pilot, and Webb Kimble will operate 
Air Service & Sales at Chattanooga 
Airport in the absence of Carl 
Wooten, who has taken a position 
as sales manager of Taylorcraft Avi- 
ation Co., Alliance, O. ' 

» TEXAS — N. A. Meyers is now op- 
erating the Grand Prairie air- 
port, which is known as the Dal- 
las-Fort Worth Air Terminal. 
Burrell Tibbs is operating the Tibbs 
Flying School at the field. . . . 
Manager William Fuller of the Fort 
Worth Municipal Airport has re- 
ported that 11,000 planes carrying 
75,000 passengers used the airport 
during 1936. 

» UTAH — Frank J. Fulmer has been 


tion for the project to enlarge the 
Salt Lake City Municipal Airport 
administration building. . . . The 
Salt Lake Chamber of Commerce 
is seeking installation of night light- 
ing facilities on the Great Falls- 
Helena portion of the National 
Parks Airways route. 

» VERMONT— Manager Harold W. 
Pugh has reported that 1936 was 
the busiest in the history of Bur- 
lington Airport. A total of 336 
planes registered at the airport, ex- 
clusive of the regular daily service 
of Boston-Maine-Central Vermont 
Airways. Regular pilots at the air- 
port carried 1,293 passengers and 
made 153 charter trips in the year. 

» VIRGINIA— The State Corporation 
Commission has issued a license to 
the Endless Caverns Airport, 
scene of the establishment of a num- 
ber of world speed and altitude rec- 
ords. . . . The Roanoke City Coun- 
cil has voted to take over operation 
of the Roanoke Municipal Airport, 
operated since 1930 by Clayton 
Lemon and Frank Reynolds. 

» WASHINGTON— Asotin County 

and Clarkston officials are seeking 
WPA funds for construction of an 
airport at Clarkston, to serve both 
that city and Lewiston. . . . The 
State PWA administration has 
promised cooperation with Seattle 
city officials for the establishment of 
a seaplane base on Lake Washington. 

» WEST VIRGINIA— Morgantown is 
seeking an additional WPA allot- 
ment of $219,000 for completion of 
an extensive improvement project at 
the Morgantown Municipal Airport. 

» WISCONSIN— Madison aldermen 
have voted to accept a $74,000 WPA 
fund for construction of runways 

expected that additional funds will 
be forthcoming later. Total cost of 
the project is estimated at $355,000. 


Schools 

» Recently-elected officers of the 
Aero Club of Parks Air College, 
E, St. Louis (111.), are: Paul Tay- 
lor, president; Walter Hyatt, vice- 
president; J. Bud Dunleavy, treas- 
urer, and Charles J. Hirst, secre- 


tary. Of the 65 men who were gradu- 
ated from Parks in the last three 

job before he was actually graduated. 
» Theodore A. Woolsey has started 
a school in Los Angeles, known as 
the Aeronautical Institute of Los 
Angeles, which specializes in the 

into aeronautical engineers. The 
school also operates a ten-week 
course for instruction of airplane 
mechanics which qualifies for the 
sheet metal work so much in demand 
at the present time. . . . The Air- 
craft Radio and Instrument 
Training Co. has been set up at 
Roosevelt Field, Mineola (N. Y.) 
to give advanced training in instru- 
ment flying. The course includes 
fifteen hours instruction on the 
Link Trainer, and qualifies students 
for the Bureau of Air Commerce's 
Non-Scheduled Instrument Rating 
test. . . .The New York State Edu- 
cation Department has, under the di- 
rection of Earl R. Southee, set 
up aviation ground schools in Buf- 
falo, Elmira, and Utica. Schools 
are under the direction of Lewis A. 
Wilson and Jack Wright. More 
than 100 students are enrolled. . . . 

The School of Adult Education of 
the General Extension Division of 
the University of Florida, assisted 
by the Aviation Division of the State 
Road Department and the Education 
Division of the Florida WPA is of- 
ering a twelve weeks' aeronautical 
course at Camp Roosevelt (Fla.). 
. . . Portland Air Service, one of 
the oldest flying schools in Port- 
land (Ore.) and conducted by Les- 
ter Meadows, has sold out to Shute 
& Moore. . . . The Oklahoma 
School of Aeronautics, Oklahoma 
City (Okla.) was scheduled to start 
classes Jan. 12, with Lieut. John E. 
Cook as chief instructor. ... The 
Robertson Aviation School, lo- 
cated on the Lambert-St. Louis Mu- 
nicipal Airport, St Louis (Mo.) 
has announced the opening of night 
classes in airplane and engine me- 
chanics. Total enrollment is 72, com- 
prising 33 night students. 28 day me- 
chanics students, and 11 flight stu- 
dents. Five new instructors, Harold 
W. Law, Fred W. Brown, Louis 
Seigfried, Ed Wagner and Joe A. 
Wright, have been added to the 
teaching staff. . . . Chief Pilot Jay 
Sodowsky and Wayde Stewart of 
the Parkersburg (W. Va.) Municipal 
Airport soloed twenty-one students 
during 1936. 



Greater safety aloft when 
the airport below is 

CONCRETE 

IVTlLITARY or commercial, airports are all alike in this 
respect: effective flight operations absolutely require safe, 
convenient ground facilities. The obvious, logical answer is— 
aprons and runways of concrete. 

Night or day, wet or dry, concrete is safe. Its gritty textured 
surface is non-skid yet doesn’t damage tires ... it is free from 
dust and dangerous flying particles ... it provides exceptional 
visibility. Concrete's even surface and permanently set grad- 
ients eliminate pockets of standing water; provide good 
drainage without excessive crown. 

Concrete is economical. It is moderate in first cost and low 
in maintenance ... it stands up under heavy traffic, is unaffected 
by adverse weather. Concrete pavement can be accurately 
designed for given wheel loads and landing impacts with 
ample safety factors. 

Let us help plan your new airport by sending free informa- 
tion sheets and the booklet, "Concrete Makes a Modern Airport . " 



PORTLAND CEMENT ASSOCIATION 

Please send me "Concrete Makes a Modem 
Airport" and information sheets. 
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LESS WEIGHT 
LESS SIZING 


MORE UNIFORM STRENGTH 


B*A*30 has come to be the standard tor 
wing fabric specifications. Our laboratory and 
manufacturing facilities are at your service. 

Consult our nearest distributor or branch office. 

WESTERN DISTRIBUTORS: 

Bredouw Hilliard Aeromotive Corp., 

Kansas City, Mo. 

Garrett Supply Company, 700 South 
LaBrae Ave., Los Angeles, California. 

Fleet Aircraft of Canada, Ltd., Fort 
Erie, Ontario. 

WELLINGTON SEARS COMPANY 

65 WORTH STREET, NEW YORK, N. Y. 

BOSTON PHILADELPHIA ATLANTA CHICAGO NEW ORLEANS SAN FRANCISCO DETROIT ST. LOUIS 


SOUTH AMERICAN AGENTS: 

Mr. C. K. Trunbull, Diag. R. Saenz Pena 
501, U. T. 33, Avda. 5977, Buenos Aires, 

Mr. G. H. Vignol, Rua Buenos Aires, 
68-2 Rio de Janeiro, Brazil. 
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Who's who and whal they are doing 


» For many years a member of the 
board of directors and executive com- 
mittee of Curtiss-Wright Corpora- 
tion, George N. Armsby was recent- 
ly elected to chairmanship of the 
board. Curtiss-Wright Corporation 
is the parent company of Wright 
Aeronautical Corporation and con- 
trols the divisions of the Curtiss 
Aeroplane Company. 

» Only change as the result of the 
recent elections of the Air Trans- 
vice-president, Croil Hunter, man- 
ager of Northwest Airlines, suc- 
ceeding W. A. Patterson of United 
Airlines. Re-elected were Col. 
Edgar S. Gorrell, president; Fow- 
ler W. Barker, secretary-treasurer ; 
and W. A. Patterson, Croil 
Hunter, C. R. Smith, T. E. Bran- 
iff, Paul Collins, and Jack Frye 
as directors. 

» Shobe Airlines of Boston will 
carry on much as before the death 
of John H. Shobe, save that 
Charles S. Cowan reolaccs him as 
president, general manager, and 
chief pilot. Cowan comes from 
Rhode Island State Airport where 
for the past four years he has acted 
as general manager and chief pilot. 
Joseph Garside, for some years 
with E. H. Wiggins Airways, will 

and Ralph' Eames continuing as 

» On Jan. 3 death claimed Edward 
C. Huffaker, 80, aviation pioneer. 
In the early days Mr. Huffaker 
worked with the Wright brothers 
and with Samuel P. Langley in 
designing their first ships. 

» Seversky Aircraft Company of 
Farmingdale has placed F. Wil- 

office of vice president, his prior 

to the president. Mr. Zelcer was 
formerly Assistant Commissioner of 
Docks in charge of Aviation for 


the City of New York, in which 
capacity he managed Floyd Bennett 
Airport and supervised construction 
of the seaplane ramps in New York 
City. 

» The Farquhar Company, in ex- 
panding its hydraulic press division, 
has placed D. J. Gregory in charge 
as chief engineer. 

» Two members of the staff of 
American Airlines have moved up 
to vice-presidencies. William Lit- 
tlewood, since 1930 chief engineer, 
becomes vice-president in charge oi 
engineering. Before joining Amer- 
ican, Mr. Littlewood had been con- 
nected with Niles-Bemcnt-Pond, 
ingersoll Rand, Fairchild-Caminez 
Engine Corporation, and Fairchild 
Engine Corporation. Year ago his 
paper on "Operating Requirements 
for Transport Airplanes" won him 
the S.A.E. Wright Medal. . . . Other 
promotion is Charles A. Rein- 
strom as vice-president and general 
sales manager. Mr. Reinstrom has 
been concerned with traffic sales 
since 1928, first with Transamerican 
Airlines, later with its successor, 
American Airlines. His headquar- 
ters are in Chicago. 

» Milton Van Slyck, newly ap- 
pointed assistant to president Jack 
Frye of Transcontinental &• West- 
ern Air, joined the line ten months 
ago as public relations manager for 
the central region. Previously he 

the Chicago Journal of Commerce. 
His office is in Washington, D. C. 
» Donald deLackner, chief engi- 
neer of Federal Aircraft Corpora- 
tion, has resigned to become vice- 
president of Yankee Aircraft Cor- 
poration. Mr. DeLackner was long 
associated with the late Z. D. Gran- 
ville in the design of the record- 
breaking Gee Bee racers. After 
the death of Mr. Granville, the firm 

Miller & DeLackner. consulting 



» New officers of the New York 
State Aviation Officials are: Presi- 
dent, Max J. Pollet, American 
Airlines at Albany; vice-president, 
W. D. Guthrie, Roosevelt Field; 
secretary-treasurer, Joseph Fitz- 
gerald. Elections took place at the 
meeting held in Albany, Dec. 21. 




» Whom the Army delighteth to 
honor: Distinguished Flying Cross 
to Brig. Gen. Henry H. Arnold 
for extraordinary achievement while 
commanding a flight of ten air- 
planes from Washington, D. C. to 
Fairbanks, Alaska and return, from 
July 19, 1934 to Aug. 20, 1934 . . . 
to Capt. Donald W. Buckman 
( posthumous) for “heroism while 
participating in an aerial flight from 
March Field, Cal. to Bakersfield, 
Cal., Nov. 12, 1935” during which 
he effected a safe landing while 
suffering a severe heart attack, 
from which he died shortly after- 
wards ... to Major Barney M. 
Giles, Lt. James H. Patrick, Jr., 
Sct. Donald E. Hamilton, Core. 
Frank B. Connor, for rescue of 
seven CCC youths stranded on an 
ice floe in Cape Cod Bay, Feb. 9, 
1936 ... to Lt. Richard Aldworth, 
for choosing to deliberately crash 
his disabled plane in the surf rather 
than imperil the lives of a throng 
gathered on the beach, in 1926. 

» The War Department selected 
Brig. Gen. Henry C. Pratt as 
permanent general officer with rec- 
ommendation for his appointment as 
a permanent brigadier general of the 
line, effective Jan. 1. General Pratt 
is the first Army Air Corps officer 
to achieve this status. Hitherto the 
Air Corps has been too new a 
branch for its officers to have had 
the length of service necessary for 
eligibility to the appointment. The 
General was appointed a Second 
Lieutenant of Cavalry in 1904, was 
transferred to the Signal Corps for 
duty with the Aviation Section in 
1917, and on Marcn 10, 1935 
assumed command of the Second 
Wing, GHQ Air Force, Langley 
Field, where he is now stationed. 

» Long known to readers of the 
aviation department of the Boston 
Evening Transcript, its editor, 
George Mason, is now turning out 
publicity and advertising for United 
Air Lines. Mason was also for- 
merly publicity man at Boston 
Municipal Airport. His new job 
takes him to Chicago. 

» 1937 set-up of the National 
Aeronautic Association : President, 
Charles F. Horner; assistant to 
the president, Maj. Fred L. Smith; 
vice-president, Fred C. Crawford 
of Thompson Products Inc.; secre- 
tary, H. F. Rand of New York 
City; treasurer. Col. John H. 
Jouett of Fairchild Aircraft Corp. 


District vice-president: 1st district 
George W. Mason, Jr., Boston ; 2nd 
district, Gill Robb Wilson, New 
Jersey; 3rd district, Ralph W. 
Howe, Richmond; 4th district, 
Reginald V. Waters, Miami; 5th 
district, Fred L. Smith, Columbus; 
6th district, Col. J. Lafeton Whit- 
ney, Chicago; 7th district, Dr. John 
D. Brock, Kansas City; 8th dis- 
trict, Charles W. Short, Jr., 
Tulsa; 9th district, W. P. Balders- 
ton, Los Angeles. C. S. (Casey) 
Jones was elected governor-at-large, 
and those re-elected were Orville 
Wright, Godfrey L. Cabot, Gen- 
eral Henry H. Arnold, Bernarr 

» Air line changes: At TWA's new 
office in Dayton, C. L. Kauderer 
handles east-west service as trans- 
poration and passenger agent. . . . 
Preparatory to inauguration of an 
Indianapolis-Detroit service, Amer- 
ican Airlines has installed Ralph 
Radcliffe, Jr., at Indianapolis 
as city sales manager. . . .D. H. 
Rotroff has been transferred from 
Jackson to Memphis as district 
traffic manager for Chicago & 
Southern Air Lines. Burrell 
Weber succeeds him at Jackson. . . . 
At Tulsa, R. A. Powell took over 
the station managership for Han- 
ford Airlines, having heretofore 
been berthed at Omaha. . . . Lewis 
W. King steps up from assistant 
district manager for American Air 
Lines at Chicago to district sales 
manager, replacing Charles A. 
Speers who becomes district sales 

» Col. Charles Wayne Kerwood, 

tee of the Advertising Club of New 
York, was eleoted commander of 
Air Service Post 501 of the Amer- 
ican Legion, succeeding Harry A. 
Bruno. Col. Kerwood flew with the 
Lafayette Escadrille during the 
World War and is president of the 
American Section of the Ligue In- 
ternationale des Aviateurs. L. E. 
Orlando and Major E. E. Aldrin 
were elected vice commanders. Guest 
of honor at the meeting was Col. 
William A. Bishop, V.C., former 
R.F.C. flier, now Canada's Vice Air 
Marshal. 

» After some months abroad sur- 
veying European airlines, Leslie P. 
Arnold has joined the staff of 
Pennsylvania-Central Airlines as 
assistant to its president, C. Bedell 
Monro. Arnold joined the Army 


Air Corps in 1917 and in 1924 was 
one of the group of army fliers to 
make the first round-the-world flight. 
Resigning from the Army in 1929, 
he became affiliated with TAT- 
Maddux Airlines, later becoming 
assistant to the president of Trans- 
continental & Western Air. 

» Gulf Oil Corporation is proud of 
its vice-president, B. P. Newton, 
upon whom King Leopold III of 
Belgium has conferred the decora- 
tion “Chevalier dc 1’ordre de Leo- 
pold." Mr. Newton is foreign repre- 
sentative of Gulf, with offices in 
Pittsburgh. 

» When in 1907 E. A. Hecker 
joined Wells Fargo as a driver, it is 
not likely that he forsaw that thirty 
years later the airplane would have 
supplanted Old Dobbin as a carrier 
of express. The years have taken 
him through all the branches of ex- 
press. until, in 1932, he was made 
superintendent of organization for 
the Railway Express Agency. In 
March, 1936, he became superinten- 
dent of General Air Express, a divi- 
sion of Transcontinental St Western 
Air. He has now been promoted to 
express traffic manager. 

» The career of Harris M. Han- 
shue, who died in Los Angeles on 
Jan. 8, reflects many phases of air 
transport history during the past 
decade. From automobile racing and 
the sale of automobiles, Mr. Han- 
shue turned to air transport in 1925, 
organizing and becoming president 
of Western Air Express, then carry- 
ing mail between Los Angeles and 
Salt Lake City. The operation ex- 
panded, and in 1930 Western Air 

Express and Transcontinental Air 
Transport combined to form Trans- 
continental & Western Airlines, Inc., 
with Mr. Hanshue as president. He 
resigned after cancellation of the 
air mail contracts in 1934. Recently 
he had organized the Waterman Air- 
plane Company of California. At 
various times Mr. Hanshue had been 
president of Fokker Aircraft Corp., 
a director of the Pacific Zeppelin 
Transport Co., and a director of Na- 
tional Aviation Corporation. He had 
also been vice president for the 
Northwestern Division of the Aero- 
nautical Chamber of Commerce. 

» From far comers come aviation 
visitors: Major Perma Limpivasti 
of the Royal Siamese Air Force at 
Bangkok is visiting aircraft and en- 
gine factories in the U. S., as guest 
of Wright Aeronautical Corp. 








Hundreds of years of aircraft radio experience and thou- 
sands of flying hours have been accumulated by the 
Bendix Radio Corporation engineering staff. 

One of the Bendix Aviation group of companies, Bendix 
Radio Corporation has available the finest engineering 
facilities in the world, assuring coordinated design from 
generator to antenna. 

Every radio device utilized by commercial, naval and 
military aviation, whether in the air or on the ground, is 
produced by Bendix Radio Corporation. 

PARTIAL LIST OF AVIATION PRODUCTS 


CONSOLIDATED COMPANIES 


BENDIX 

RADIO CORPORATION 


New York . . Washington . . Dayton . . Chicago . . Oakland 



"Radio in all its applications to pure and applied science 
. . defines the scope of Bendix Radio Corporation. 

Bendix Radio Corporation provides unique research 
engineering and manufacturing facilities through the 
consolidation of four widely known radio equipment 
manufacturers. 

The large broadcasting companies and the military, naval 
and commerce departments of the various governments 
who are entrusting their problems to Bendix Radio engi- 
neers bear testimony to the reliability and superiority of 
Bendix Radio products. Bendix products have long been 
world leaders on highways, waterways and skyways . . . 
they now assume a dominant place on the ether waves. 


PARTIAL LIST OF 

Frequency Standards 

Variable Condensers 
Fixed Condensers 
Inductances 


RADIO PRODUCTS 

Audio Analyzers 


CONSOLIDATED COMPANIES 


BENDIX 


Direct all correspondence to 
BENDIX RADIO CORPORATION 


New York . . Washington . . Dayton . . Chicago . . Oakland 


Pholui Courier U. S. 


Britain’s New Airways 

( Continued from page 25) 


sidy from the home government, 
supplemented by further subsidies 
from Colonial and Dominion gov- 
ernments, by a substantial share of 
the post office’s income from air 
mail postage, and by assistance from 
the Air Ministry in aircraft devel- 
opment costs. With an outstanding 
capital of approximately 2,500,000 
dollars the company has long earned 
an annual profit and paid rather good 
dividends. The Air Ministry shared 
in the original capitalization, is rep- 
resented on the board of directors 
by two members, and maintains in- 
timate contact with the company. 

The present subsidy agreement be- 
tween the company and the gov- 
ernment of the United Kingdom ex- 
pires in 1938. In the early years 
of the company it was based di- 
rectly on mileage flown. Later it 
was modified to a horsepower mile- 
age arrangement to encourage the 
operation of larger ships. Total 
direct subsidy received by the com- 
pany in 1935 was approximately 
$2,850,000, of which almost 30 per 
cent represented contributions from 
the government of South Africa. 

“Extending Empire air routes” 
has been — politically — no bed of 
roses for the “chosen instrument.” 
Long campaigns of negotiations 
were required for every forward step. 
France and the Netherlands, for ex- 
ample, extended permission to op- 
erate over France and the Nether- 
lands East Indies only in exchange 
for reciprocal privileges across 
British territory. Persia has never 
given permission for British opera- 
tions over its territory. Italy has 
raised one obstacle after another. 

Apparently, too. Imperial has had 
slow going even in dominions and 
other semi-autonomous units of the 
Empire itself. Frequently it has 
been . necessary to organize a sub- 
sidiary in each dominion concerned. 

COMPETITION from the airlines 
of other nations has also raised seri- 
ous problems for Imperial. France 
and the Netherlands, motivated by the 
same desire to knit their colonial 
empires more closely, matched Great 
Britain step by step in extending air 
routes to southern Asia. 

Finally (1935), the North Atlan- 
tic came to weigh heavily on the 
minds of Imperial officials. As early 
as 1930 Pan American Airways had 


started actual progress toward a 
trans-Atlantic service by establish- 
ing a route from Boston to the 
Maritime Provinces. Too burdened 
elsewhere to match such activities 
at the time. Imperial secured a post- 
ponement of further Pan American 
aggression by negotiating an agree- 
ment to the effect that Pan Ameri- 
can and Imperial would eventually 
share on an equal footing any trans- 
Atlantic operations undertaken by 
cither. The development in America 
of the Sikorskys and Martin Clip- 
pers, therefore, put England in the 
position of being solely responsible 
for trans-Atlantic delay. Then last 
year Germany jumped the gun with 
its Zeppelins and catapult-planes. 

All added, Imperial Airways found 
itself, in 1935, with a fleet of less 
than fifty outmoded airplanes strung 
out along a 20,000 mile network. Its 
routes to India and Africa were 
vulnerable to every whim of a half 
dozen countries with policies shift- 
ing back and forth in response to 
the vagaries of European politics. 
It was earning no orchids in the 
North Atlantic, it might well have 
undertaken a half dozen scattered 
projects of localized scope, thereby 
improving its situation temporarily. 
Instead, it is facing the world with 
its present really adequate program 
for expansion. 

ITS EQUIPMENT PLANS are 
really magnificent. Altogether there 
are some 40 new planes already deliv- 
ered, or expected during 1937. Of 
these, 28 are 18-ton flying boats 
from the Short Brothers factory in 
Rochester. Powered with four 
Pegasus engines of 740 hp. each, 
they will have accommodations for 
24 passengers on day stages, 16 on 
night journeys. They will have a 
crew of five, and capacity for big 
mail cargoes, at least on flights up to 
1000 miles. Their top speeds have 
been announced as 199J miles per 

Twelve of the ships on order will 
be four-engined Armstrong-Whit- 
worth "Ensign” land planes equipped 
for 27 day passengers and 20 at 
night. The total horsepower of 
their four Tiger engines is 3200. 
Their top speeds arc to be “some- 
what over” 200 miles per hour. 
Also under construction is the odd 
Short-Mayo composite. The latter 


consists of two flying boats de- 
signed to take-off when fastened 
together into a single unit. Once 
in the air (at a suitable altitude), 
the two ships separate, the heavily 
loaded top component proceeding to 
its distant destination with its cargo, 
the larger “taker-offer” returning to 
its base of operations. 

(Turn to page 71) 

Air Bumps 

( Continued from page 33) 

Though the regulatory authorities 
presumably will not be abrupt in 
acting on the matter, the suggestion 
is plain that existing rules are far 
too severe for machines of light 
loading. If a calculated ability to 
support a gust of 60 ft. per sec. true 
velocity is taken as having been 
demonstrated by experience to be 
quite sufficient, especially in con- 
junction with the hidden reserves, 
(redundancy and hysteresis) trans- 
port planes and bombers should con- 
tinue to be designed for an effective 
gust of 30 ft. per sec., as in the past. 
For the typical private-owner cabin 
plane, however, 24 ft. per sec. would 
seem sufficient ; and for a really light 
plane, only a 15-ft. effective gust 
would be required. Since such gusts 
as those would require load factors 
absurdly small, as compared with 
those needed for even the gentlest 
maneuvering, the indication is plain 
that for machines with a wing load- 
ing of less than about 12 lb. per 
sq.ft, the gust-loading basis of 
specifying load factors is a mislead- 
ing one. For airplanes of that class, 
even if not designed especially for 
acrobatic performance, maneuvering 
loads should be restored to regu- 
latory pre-eminence. 

Before the full meaning can be 
drawn from these studies with re- 
spect to very large airplanes, more 
must be known of the probable di- 
mensions of the full-velocity core of 
a gust. It seems quite probable that 
the strength begins to diminish, as 
the gust is traversed, very soon after 
its maximum is reached; that the 
transverse velocity curve has in fact 
the form of a wave ; that a large air- 
plane may therefore be expected al- 
ways to escape having its full span 
subjected to the gust's fullest intensity 
at the same instant; and that the 
loads on the wings of such a machine 
may be substantially reduced thereby. 
There is the next field for research. 
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SPARTAN 

CESSNA 

BEECHCRAFT 

REARWIN 

LAMBERT MONOCOUPE 
STINSON 
WACO 
PORTERFIELD 
TAYLOR CUB 
FAIRCHILD 
BELLANCA 



These manufacturers have been quick to recognize 
the superior features of Switlik Chair Chutes — and, 
as this magazine goes to press, arrangements have 
already been completed with these outstanding air- 
craft builders, to install at their plants upon custom- 
ers’ requests, Swillik's modern safety equipment for 
cabin planes. 

More good news! — Additional plant facilities and 
advanced production methods have enabled us to 
make substantial manufacturing savings which we are 
glad to pass on to purchasers of Switlik Chair Chutes 
in the form of a price reduction. At present costs, 
no cabin ship owner should deny his pilot and pas- 
sengers Switlik’s parachute protection in emergencies. 
-Ask the manufacturer of your plane — new or used 
— for complete details. 

West Coast Distributor 
Atherton Parachute Service 
6311 San Fernando Road, Glendale, Calif. 

SWIXUK 

CHAIR r CHUTE 

SWITLIK PARACHUTE & EQUIPMENT CO. 


TRENTON. N.J. 


Britain’s New Airways 


Several of the Short Empire boats 
have already been delivered and 
have been extensively flown. Another 
arrived early in January at Ber- 
muda neatly crated on the deck of 
a steamer and is in the process of 
assembly. Two more are being fit- 
ted in England for an early in- 
augural of a service between that 
island and New York. Two more 
are being fitted in England with 
large extra tanks to enable them to 
take part in pioneering trans-At- 
lantic flights early this summer, and 
of course the Mayo boats may like- 
wise appear over the Atlantic dur- 
ing the coming season. 

BUT the Atlantic is by no means 
the sole or even the principal ob- 
jective of Imperial’s building. There 
is scarcely a mile of its present sys- 
tem for which plans have not been 
made to utilize the new four-en- 
gined ships. The Mediterranean is. 
of course, an ideal sphere for ac- 
tion. Immediately they eliminate 
entirely England’s political depend- 
ence. If arrangements with Italy 
are not entirely satisfactory, the big 
planes can proceed directly across 
France from England to Marseilles, 
thence to Greece and Egypt by way 
of Malta, a British possession. If 
France, too, raises difficulties, a 
practical route could be laid out from 
England down the Atlantic coast to 
Lisbon or Gibraltar. Henri Bouche, 
in a recent issue of l' Illustration, 
called attention to the fact that even 

from the entire Mediterranean it 
would be practical, if somewhat in- 
convenient, for Imperial’s flying 
boats to continue southward from 
Gibraltar along the West Coast of 
Africa, then across just south of the 
equator to the Indian Ocean, with 
permission necessary only from Bel- 
gium or Portugal. No such re- 
routings, of course, may ever be 
necessary. But their possibility adds 
immeasurably to the strength of the 
British position. 

Beyond Cairo the Empire boats 
are to be no less important. By 
April 1 enough are expected to be 
available to put the entire route 
to South Africa on a flying boat 


basis. Up the Nile, via the White 
Nile and one of its tributaries, the 
ships will make their way to Lake 
Victoria. From there, instead of 
following the present route which 
lies some 200 miles in from the sea- 
coast, they will turn southeastward 
and fly along the edge of the Indian 
Ocean to Durban in South Africa. 
Meanwhile it is planned to have the 
South African Airways run local 
services over the present land route 
south of Lake Victoria. The Cairo- 
Australia service is likewise to be 
put on a flying boat basis, lakes and 
rivers being utilized for stops near 
Bagdad and across India. On the 
Singapore-Darwin stages they are 
obvious improvements over the land 
planes now in use. In the near 
future, too, they are slated to start 
operations between Australia and 
New Zealand. 

TO MEET the heavy cost of all this 
equipment, Imperial, with the ap- 
proval of the Air Ministry, is in- 
creasing its capitalization to approx- 
imately $10,000,000. Before under- 
taking the building program it is 
understood to have reached a close 
general agreement with the govern- 
ment on the terms of a new IS year 
extension of its subsidy contract. 
The basic direct subsidy is not, 
however, to increase materially. 
What is to change the income side 
of Imperial Airways’ ledger are pay- 
ments for services rendered to His 
Majesty’s Post Office. Which brings 

us to the Empire Air Mail Plan 

For many years, air mail loads, 

very light by American standards. 
Then successive reductions in postal 
surcharge sent them steadily upward. 
Last year, doubling of frequencies 
over most of the system and a postal 
rate of 6 pence (12 cents) per half 
ounce to Capetown or to India, in- 
creased loads to the point of seri- 
ously limiting passenger capacity on 
trunk routes. Now it has been an- 
nounced that starting April 1, all 
mail from the United Kingdom will 
be carried to South Africa via the 
new seaplane service at the regular 
unsurcharged postage of three cents 
per half ounce. 


has concluded with the post office as 
to its share of such a tariff has not 
yet been made public, but it is as- 
sumed to be substantial. What loads 
will be like once the new rate is 
extended to the entire empire has 
been forecast by Mr. Dennis Han- 
dover, Imperial’s traffic manager. 
"Actually something like 20 tons 
of mail will leave London each week 
by air, or the equivalent of nearly 
2,000,000 letters from this country 
alone. Normal schedules will call 
for twice-weekly service between 
London and Sidney ; three planes 
from London to Singapore; five 
from London to Calcutta; nine from 
London to Egypt; London-Kisumu, 
three, and London-Durban, two with 

and West Africa. Christmas peri- 
ods will necessitate the use of about 
40 large aircraft, day and night, 
backward and forward, for about 
four weeks. . . . The increase in 
mail will involve the readjustment of 
division of space on aircraft be- 
tween mails, passengers, and freight. 
Whereas now, passengers generally 
outweigh mail and freight, in the 
future, mail will outweigh passen- 
gers and freight." 

The Undersecretary of State for 
Air, in describing the plan to the 
House of Commons, said that the ul- 
timate aim was to achieve a two and 
a half day schedule to India and to 
East Africa, a four and a half day 
schedule to South Africa and to 
Singapore, and a six-seven day 
schedule to Australia. Such sched- 

cruising speeds, will require a wide 
development of night flying. This 
is by no means the least revolution- 
ary part of the whole program. 

What an astoundingly bold proj- 
ect this is! How splendid, that in 
the midst of a frantic attempt to 
make up lost ground in the Euro- 
pean race for European military air 
supremacy, the British government 
has had the vision to authorize the 

for the construction of so great a 
commercial fleet. Incidentally, they 
are likewise permitting Imperial al- 
most to double its flying staff in spite 
of the severe shortage of pilots for 
the Air Force. (In a way, of course, 
the air mail plan has much to justify 
it as a defense measure, for it is in- 
conceivable that such a process of 
space destruction could fail to have 
{Turn to page 75) 



Seaplane Handling 

( Continued from page 29) 


no help available, if the float is 
being used regularly, old tires should 
be hung along the sides to protect 
the pontoons. Fig. 9 shows an 
approach to the same float with the 
wind in a different direction. Fig. 
10 gives a third condition, once en- 
countered by the writer at night, 
with a wind velocity estimated at 
35 to 45 m.p.h., — much too high 
to risk turning. In this last case, 
since the one door of the ship was 
on the left side, the passengers had 
to get off over the bow. This, how- 
ever, could be considered more or 
less of an emergency, as with one 
pontoon (the right) tied fast, it took 
three men, hanging onto a line front 
the bow of the other, to hold it in to 
the float. The nose-on approach was 
the only one possible. 

The ideal approach to a float is 
that in which the ship can be taxied 
approximately into the wind but 
along one side of the float. An 
L-shaped float, without nearby ob- 
structions, renders this procedure 
possible in three out of the four gen- 
eral wind directions. In the case of a 
ship equipped with wingtip pon- 
toons, however, it is almost essen- 
tial that there be an assistant on the 
float to lift the wing as the ship 
comes alongside as otherwise the tip 
pontoon will lie damaged. 

In approaching any float or dock 
where there is a strong current, such 
as is found in tidewater rivers, the 
current must be taken into con- 
sideration. In such cases, the ship 
will weathercock into the wind but 


unless the wind velocity is fairly 
high, the travel will be with the 
current instead of with the wind. 
It is extremely disconcerting to a 
pilot who has never run into this 
situation to find himself, as he thinks, 
all set to sail back before the wind 
but instead bearing down at a good 
rate of speed onto a flock of yachts 
or other obstructions. There isn’t 
much he can do about it either unless 
he has room enough to start the 
motor and turn, which is seldom the 
case. To determine which way the 
ship is likely to move after it is on 
the water, note the boats which are 
at anchor. The airplane will prob- 
ably move toward the stern of the 
boats, regardless of what direction 
the nose faces. If no boats are in 
sight, see i f there are any spar buoys 
and determine in which direction 
they lean. Unless the wind is very 
strong, the ship will move in that 
direction. If there are neither boats 
nor buoys, enough room should be 
left to determine the direction of the 
current before getting into a re- 
stricted space. 

The approach to a dock or pier, 
assuming that it is higher than the 
wing, must be nose first and the 
passengers will have to get in or 
out from the bow. If the wind is 
not directly at ninety degrees to the 
side on which the approach is made, 
a line from the windward float 
should be passed to someone on the 
pier and pulled up tight. Otherwise 
the ship will swing and the leeward 
wing will strike against the pier. 
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The ideal approach to a beach is 
when the wind is onshore, and the 
beach is sandy with a steep slope. 
The ship may be taxied fairly close, 
the switch cut and the water rud- 
ders lifted. The plane will then 
swing into the wind and sail back 
onto the beach. The pilot may then 
go out off the stern, lift the tail and 
drag the ship back, which will leave 
the rear end of the floats high and 
dry. If the wind is off-shore, it 
will be necessary to taxi right onto 
the beach, and the pilot will have to 
get out over the nose with a line 
fastened to the mooring cleat before 
the ship drifts back. If the ship is 
an amphibian and the beach is firm, 
the procedure, of course, is to put 
the wheels down and taxi com- 
pletely out of the water. Unless the 
pilot is sure of the character of the 
shore, however, this maneuver should 
not be attempted, as getting stuck in 
the mud, half in and half out of the 
water, is an embarrassing predica- 
ment, particularly if the tide is run- 
ning out If there is any doubt 
about the solidity of the bottom, the 
wheels should be left up and the ap- 
proach made as with a seaplane. In 
any case, take care not to be caught 
by the tide. If this should carelessly 
be allowed to happen, there are only 
two things to do: wait for the tide 
to come in, or skid the ship into the 
water on planks laid crosswise and 
thoroughly wetted. Somebody will 
have to get his feet wet. 

In leaving a beach, float, or pier, 
patience again comes into play. Tf 
the wind is on-shore, or toward the 
side of the float or pier at which 
the plane is lying, and all is clear 
in front, obviously the only thing 
necessary is to give her the gun. 
However, as is probably more often 
the case, i f the wind is blowing from 
the point to which the ship is fas- 
tened, the lines should be cast off and 
the plane allowed to sail back, away 
from the landing point, until there 
is ample room to turn and taxi out, 
at which time the motor may be 

One OTHER POINT should be 
mentioned and that is the matter of 
transferring passengers to or from 
boats. In calm water the boat should 
be brought up from the rear, but in 
rough water a large boat should be 
brought across the bows of the pon- 
toons and a line passed from the bow 
of the motor boat around the moor- 
ing cleats on both pontoons and then 
to the stern of the boat where it 
is pulled tight. 
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WE INVITE 
YOU 


Be sure to visit our exhibit at the Na- 
tional Aviation Show in New York this 
month. We also want you to come out 
to North Beach Airport to see our organ- 
ization in operation. See at first hand 
how America's most complete charter 
service operates, go through our recently 
equipped service shops, staffed by men 
who total 65 years of practical experi- 
ence, and watch the progress of some of 
the finest repair work you have ever seen. 

DISTRIBUTORS . . . Ryan and Beechcraft 
Airplanes. Jacobs and Menasco motors. 
Stanavo aviation products. 

BEECHCRAFT — four or five persons in 
luxurious comfort, cruise economically 
at 160 miles per hour and more. 

RYAN — 2 place maneuverable sport trainer 
combines slow landing with high 
cruising speed. 

(Note: a jew Ryan dealer, hip, are still open) 



Recognizing the man- 
date of modern business that operating costs 
shall always represent a minimum, BEECH- 
CRAFT has emphasized economy as an attri- 
bute of every plane designed in this plant. 

With the same power — the 
same hourly fuel consumption — the same 
engine maintenance, BEECHCRAFT gives 
you from 20 to 30 miles more distance per 


Too, BEECHCRAFT’S extra 
legal load allowance, resulting from improved 
design, and its extremely rugged construction 
which reduces maintenance to a minimum, 
combine to give you more miles per dollar. 
The per-mile operating cost is comparable to 
that of an automobile. 

You save dollars and hours 
when you fly a BEECHCRAFT. 


BEECHCRAFT 

y 

BEECH AIRCRAFT CORPORATION 

General Offices and Factory: 

6409 East Central, Wichita, Kansas, U.S.A. 
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DZUS 

FASTENERS 



SELF-LOCKING 


DZUS self-locking fasteners are light and complete. They are simple to- 
operate, requiring only a quarter turn with screw driver, coil or keyhead. 
Never vibrate loose, cannot be lost when once installed, save servicing 
time and are clean in appearance. 

Unlimited in sizes and applications. Now being used by aircraft industry 
for fastening cowls, battery boxes, access plates, handhole covers, instru- 
ment panels, fillets, covers for camera recesses, floor boards, furniture 
covers, upholstery and paneling, baggage compartments, wheel pants, 
radio installations, etc. 

America's leading aircraft manufacturers, the U. S. Army Air Corps and 
transport companies throughout the w orld now use these DZUS self-locking 
FASTENERS. Ask today about having your ships equipped with them or 
send for our new Catalog C which is now available to engineers, designers 
and manufacturers. 


DZUS FASTENER CO., INC. 

P. O. Box 605 Babylon, New York 


REPRESENTATIVE: ' 


3. P. HEADLAND, LTD., PEARMAN STREET, LONC 
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IN THE AIR AND ON THE GROUND jSJ IT’S RCA ALL THE WAY! 



A PERFECT "3 POINT" 
and again RCA serves with safety! 


Three-quarters of America's Air- 
ports . . . nearly all the planes that 
use them . . . rely on RCA equipment 
for radio communication! 
"All clear! Come straight on in 
from the north side . . use north- 

Before arriving at the field, 
the pilot of the fast Waco pic- 
tured here received that message 
on his RCA receiver. The air- 
port, transmitting with RCA 
equipment, thus completed the 
radio guidance enjoyed by the 
pilot throughout his journey. 

Nothing gives you a warmer 
feeling of confidence and security 


. . . provides greater flying conve- 
nience. ..than having modern radio 
equipment on your plane. With 
it, flying becomes a new pleasure! 

RCA Aviation equipment is your 
logical choice. The facts prove 
this. Three-quarters of America's 
airports have RCA products. 
Most of the planes using these 
ports own RCA apparatus. 

So make jw/r ship's radio RCA 
ALL THE WAY, too. Made by 
radio's outstanding leader, RCA 

the new radiocompass for planes, 
airport beacons, airport and air- 
craft transmitters and receivers. 


|j|i) 


O CORPORATION O] 


What’s NEW in Flying ? 


Find the answer every month in Aviation — 
the oldest American aeronautical publica- 
tion — the most up to date. 

New training methods — new flying prac- 
tices — new theories, money making sugges- 
tions — important maintenance and repair 
ideas for those who fly for pleasure or busi- 
ness, transport or airport operators, etc. — 

Mail Coupon Now . . 


AVIATION 

330 W. 43d. S(.. Nn York Cif* 



thoroughly covers every angle of flying — 
business and private — in complete under- 
standable articles fully illustrated with 
photos, charts and diagrams. 

If you are interested in flying, Aviation 
is as essential to you as fuel to the motor. 
Start reading it regularly today. 

. No Money Needed 

{ Use the convenient coupon at left. 
tc . l No money needed now. We will 
: bill you. But don't miss another val- 

: uable issue of AVIATION. Make 

j sure you receive it each month by 
: filling out and mailing us the coupon 

: at once — NOW. 



F ifty-four years AGO . . . ladies in bustles and 
bewhiskered gentlemen were “ah-ing" and “oh-ing” 
at this circus poster . . . and paying their dimes to get 
into “Bartlett’s Monster Railroad Show" and scoff. And 
well they might. For the dreams of flying machines in 
'83 lacked not only structural essentials, but would-be 
inventors also lacked gasoline motors, electrical devices, 
and a hundred other integral parts of "The Coming 
Mode of Travel.” Changing this clanking dinosaur of 
Professor Harriman’s imagination into the airplane of 


today has been accomplished — not alone by inventors, 
engineers, and the pioneers of aviation, but also by the 
research laboratories of electricity, metallurgy, chem- 
istry, and petroleum. 

Even the gasoline that succeeded at Kitty Hawk in 
1903 would scarcely satisfy the airliners of today. In fact, 
1937 performance with Ethyl Aviation Gasoline offers 
an interesting contrast to the performance of only a 
few years ago. Ethyl Gasoline Corporation, Chrysler 
Building, New York City. 




quality considered. 


PORTERFIELD AIRCRAFT CORPORATION 

2465 Charlotte St., Kansas City, Mo. 


When you want ATcn 

put your advertising for them on 
the same basis as other publicity. 

erienced in die field served by 


'r.lly.fii 

heir attention through a Position Vacant 
fisement or possibly find the man you want 
g the Position Wanted advertisers in due 

SEARCHLIGHT SECTION 


20 

Leading Aviation Stocks 


Booklet "A" on Request 

Suttarnmhr & ffin. 

Members New York Stock Ex change 

60 Broad St. New York 


. NEW RADI-CONE 





WIND INDICATOR 


>n and velocity day or n 



Aviation 

Oldest American Aeronautical Publication 

What’s new in flying? Every month Aviation 
brings you the latest developments and com- 
plete information on every activity of the aero- 
nautical industry. New planes and engines, 
money saving suggestions, new methods, ideas 
and maintenance practices, transport activities, 
airport and fixed base operation — these and 

q’y tsis , ■sr 
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THE NEW 

BENDIX- 
SCINTILL A 

SPARK PLUG 

for latest type 
high output engines 

• 

ou Single-Motor Installations 

compartment with a cloud of LUX carbon-dioxide 
snow-and-gas. Fast-expanding, this fire-killing 

Your LUX system is just as effective 6 at top flying 

LPX, .... J„.h to. ■! i, .to.. dr. 



T TTY AIRPLANE /rN'j 

JL-U-A.FIRE system'®/ 
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“bible” 

of practical aerodynamics 

airplane performance 
the factors that control it 

: published 

Airplane Design 

Volume I 

PERFORMANCE 

by Edward P. Warner 


Why w Models 


of the New Black & Decker 

Assembly Twins? 


of important topic, covered in 
the 17 chapters 


of screws up to No. 8. Both Drill and Screw Driver are light and 
compact — engineered for constant service at production speeds- 
Powered by Universal Motors, available for 110, 220 or 250 volts. 


Ask your Black & Decker Jobber for demonstration of all 
three models — and write for catalog. The Black 8s Decker 


BLACK & DECKER 


Examine this book 10 days — Send the coupon 



i i 


World's Largest Manufacturer of 

PORTABLE ELECTRIC TOOLS j 
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AVIATION MANUFACTURING CORPORATION 

WILLIAMSPORT, PA. 





PENNSYLVANIA AIRCRAFT SYNDICATE, Inc. 


LIKE A RADIO BEAM- 


"Classified" advertising guides your used plane advertisement straight and true tc 
buyers among the close-to- 16,000 readers of AVIATION. It is always “there,” ii 
bad weather, to help you find a new "home port” for the plane you have for sale. 


STANAVO 
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DEVELOPMENTS THAT 
RECORD THE NEWEST 
ADVANCES IN RADIO 


ANTI-RAIN STATIC LOOP ADAPTER 






LEAR SUPER-PORTABLE TWO-WAY RADIO 




LEAR DEVELOPMENTS, INC. 

121 WEST 17TH STREET . . . NEW YORK, N. Y. 

Cable Address: "LEARVELOP" 




Is Accurate Machining ^ 

Important to You • 

If so, you will be interested in learning that nowhere 
Nelson's — a shop that hasten patronized for 11 years 
In case you have experimental work or snfaU lots of 

• Write Us Concerning Yonr Requirements 

T| HE 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 


AVIATION 

February, 1937 


85 


men a sc 



See Us at the NATIONAL AVIATION SHOW 

S-B PROPELLERS 

SENSENICH BROTHERS LITITZ. PENNA. 



A further improvement and commercial adaptation by scientists formerly of the Bureau of 
Standards, of the radio blind landing system for aircraft, originally developed by the National 
Bureau of Standards, U. S. Department of Commerce. 

OFFERED FOR COMMERCIAL USE ON ANY AIRPORT 


i-schecfu/ed flying 



Washington, D. C. 


proyen 

portable 

MONITORED 

DEPENDABLE 


LOOKING FOR SOMETHING? 

—of course you are. Every reader of AVIATION is. Some find what they are looking for in the 
editorial pages, some in the advertising by manufacturers, some in the "Classified" advertisements. 

engine, part, product or business opportunity that you may be able to supply, or want You 
will always find checking the "Classified" ads interesting, informative and, sometimes, profitable. 
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Planes, Engines and Parts For Sale — Products — Services 



WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES— MATERIALS— SUPPLIES 


■ »T I TANINE> 

TITANINE INC. UNION, N. J. 


[EXIX^TTRATE UOPK^ypnc Butler 

IRCKAFT PRODUCTS CO. 


N@T 



ScTfojrader 

TIRE VALVE REPLACEMENTS 


Preferred by Tube Manu- 



Teicher Manufacturing Corp. 

AIRCRAFT SHEET METAL ACCESSORIES 


S - SPINNINGS 



SAMPLE FREE 
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Sleerly Aircraft, Inc. 

STINSON 

DISTRIBUTORS 
Hangar F, Roosevelt Field 
Mineola, L. I, N. Y. 

Telephone Carden Cily 3308 

Armouk. N. Y. P 

Telephone Armonh Village 308 \ 


WINTER 
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NORTH AMERICAN AVIATION’S 
"BT-9" TRAINER 

Is Equipped With 
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KOLLSMAN INSTRUMENT COMPANY, 3 JUNIUS STREET, BROOKLYN, NEW YORK 

WESTERN BRANCH, 12Z< Airway, Glendale, California 
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• Twenty- eight 

jar of these new Douglas de- 
W luxe Iransporl giants go into 
' United Air Lines service for non-stop 
flights between New York and Chicago, 
and sleeper plane schedules from coast 
to coast. The two 14-cylinder Pratt & 
Whitney Twin Wasp Engines which 
combine to deliver 2300 horsepower, 
make these "mainliners" the most power- 
ful passenger land planes in the United 
States. They are equipped with l 
Thompson Valves. / 

V THOMPSON PRODUCTS, INC. / 









Manual 


Above: Eclipse Combustion Starter operating from 
power developed by remotely controlled igniting 
^ of concentrated energy in cartridge form. 


Visit the Eclipse Exhibit at the 

NATIONAL AIR SHOW 
New Y ork, Jan. 28 to Feb. 6 
Booths 128 to 132 


/HROUGH twenty years' experience in the 
C/ design, development and manufacture of 
aircraft engine starting equipment, ECLIPSE 
AVIATION CORPORATION has anticipated and 
pioneered in fulfilling the starter requirements 
of engine manufacture throughout the world for 
commercial, military and private applications. 

Many varied installation, operation and ser- 
vice conditions have been fully recognized, and 
proper starting equipment has been made avail- 
able to meet such needs. With this well founded 
knowledge, ECLIPSE AVIATION CORPORA- 
TION offers the following basic type starters, 
operating from various power sources, to serve 
specific purposes. 


POWER SOURCE 


Electricity (DC-12 
or 24 volt) .... 


Air Pressure .... 
Cartridge (Powder) 

Electricity (AC-110 
volt— 800 cycle). 


STARTER-TYPE 

(a) Inertia (Manual only) 

(b) Hand Turning Gear 

; (a) Inertia (Combination 
Manual and Electric) 
(b) Direct Cranking Electric 

(a) Air Injection 
I (a) Combustion 

• (a) Inertia (Combination 
i. Manual and Electric) 

(b) Direct Cranking Electric 


ECLIPSE AVIATION CORPORATION 

EAST ORANGE, N. J. 

(Subsidiary of Bendix Aviation Corporation) 


Above: Eclipse Series 11 Combination 
Hand and Electric Inertia Starter for 
12 or 24 volt operation available with 
complete remote controlled accelera- 
tion and engaging means. 


Above: Eclipse Type E-160 Direct 
Cranking Electric Starter with inte- 
gral hand cranking gear, for 12 or 
24 volt operation and providing push 
button remote engine starting control. 



